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The N. E. L. A. Meeting in Victory 


AST year the National Electric Light Association 

held its historic “win the war” convention. Next 
week is to be the “victory” convention. In 1918 the 
resolution which was adopted with great enthusiasm by 
the convention called for war to “a victory so complete 
and overwhelming that the forces of evil will be glad to 
accept such terms as an outraged world may be willing 
in justice to accord.” 

The association meeting almost coincides with the 
presentation of the terms toe the defeated mad power 
that sought world dominion. Curtailed though the pro- 
ceedings of last year’s convention were, they served to 
put the industry on imperishable record as desiring to 
serve the nation in every way. This year is the first 
opportunity of the association, as representing the 
country-wide membership of a great industry, to take 
stock of its gains and losses in the war period and to 
begin to meet the new problems which are gathering. 

Delegates who will gather at Atlantic City in the 
coming week have abundant cause for thanksgiving 
over the victory of the nation and its allies. With 
good reason to be proud of the past achievements, they 
will also sense clearly the dangers brought by the shat- 
tering of many precedents and the reconstruction poli- 
cies now in process of crystallization. There is a sober- 
ing consciousness of weighty issues which the industry 
will have to face as a unit if it is to meet them suc- 
cessfully. It is not a time for a divided house. Joined 
forces will present a stronger front than sundered 
camps of dissociated interests. On the great questions 
of the times—affecting the conservation of investments, 
the rigid economy of operation, the continuation of 
expansion to provide for community power requirements 
as or before they are actually needed—the industry has 
neither room nor desire for difference. To make every 
central-station operator in the country realize that 
these are the really vital matters is the task which 
logically falls to the executives, leaders and supporters 
of the N. E. L. A. 

The power which the N. E. L. A. can wield is a vast 
one. It should not be minimized. It should receive the 
full recognition of the membership to the end that its 
wise direction may result in substantial benefit to the 
industry. At all times the central-station industry 
should have an organization capable of grasping any 
exigency that may arise. Its leaders are all men of 
recognized parts in their individual communities. There 
is just as much necessity that they shall be recognized 
as having unselfish and civic parts in national life. 
That they may be sympathetically kept together by a 
national organization is the present mission of the N. 
E. L. A. It is a mission whose importance the world- 
wide unrest of these times sharply « -centuates. 


The influence of the central-station industry will be 
directed naturally to strengthen constructive movements. 
This influence may be exerted most effectively and with 
the greatest possible benefit only if there is little lost 
motion. The vigorous power innate in the N. E. L. A. 


is a factor in helping to preserve the structure of so- 
ciety. 





A silent revolution in industrial production methods 
has been accomplished in the transition from war to a 
peace basis of output. That so large a proportion of 
the installed electrical equipment has been kept out of 
the second-hand market speaks volumes for the flexi- 
bility and efficiency of electrical service. 





The War and After 


E ARE presenting in the current issue a con- 

spective view from various parts of the country 
as to the conditions imposed on the central-station in- 
dustry by the continuance of the war and by its 
sudden cessation at the signing of the armistice. The 
several reports from different portions of the nation 
all join in showing the tremendous burden which was 
placed on the electrical supply companies of the country 
by the industrial activity of the war, the shortage of 
fuel and the equally serious shortage of labor. The 
Situation at the start was a very grave one, since not 
only was the immediate general demand for industrial 
power great, but it increased rapidly as the country's 
activities got under way and the rising cost of fuel, to 
say nothing of the difficulty of getting it, bore more 
heavily upon every manufacturer requiring power. This 
burden was of necessity in very large measure trans- 
ferred to the central stations, which faced the situation 
manfully and in spite of vast trouble in getting sup- 
plies and fuel pulled the country through its crisis of 
production with a vigor and success which should be 
the subject of nation-wide congratulations. Then came 
the sudden stopping of war work when the victory was . 
won, the shutting down of many factories, and the 
danger to the supply companies of finding themselves 
with greatly increased investments and lessened busi- 
ness. But the general situation with respect to elec- 
trical supply had changed with all the other industrial 
changes; the burden of operating certain types of iso- 
lated plants had become more evident, the value of elec- 
trical service more keenly felt. 

To sum up the situation briefly, it has so turned out 
that the central-station industry has on the whole kept 
most of the output it had won. It has found through 
necessity a closer touch with public needs, a better ap- 
preciation of the services it has rendered; and to-day 
the industry bids fair to go on very nearly upon the 
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plane established by war reeds, losing here, gaining 
there, but on the whole in a stronger position than when 
it made, two years ago, the supreme effort to meet the 
requirements that were thrust upon it. Through a 
remarkable display of energy in providing for the needs 
of the community it has won a place from which it is 
not likely to retreat and un appreciation which will 
strengthen its growth in the future. 





Irresponsible, indifferent and sometimes omitted 
meter readings created a peck of trouble in the past 
year, even among well-managed central stations. Lost 
good will must be overcome by a new spirit of service 
on the part of employees constantly meeting the public. 





The Story from New England 


HE history of the war demands in New England 

and of the successful struggle of the central sta- 
tions to meet them is one chiefly of forced equipment, 
station efficiency and interconnection upon a large scale. 
During the four years of the war the combined capacity 
of the large New England plants was increased more 
than 50 per cent, the connected loads by something like 
75 per cent. The combined peak, neglecting diversity 
factor, was increased by a similar amount. As the war 
went on the equipment was worked more and more 
intensively, and the rising price-of fuel compelled re- 
newed attention to the minor economies of power-house 
operation. It is notable that under these conditions the 
average coal consumption per kilowatt-hour was lowered 
by nearly 10 per cent in spite of the many shipments of 
fuel of somewhat uncertain quality. The coal situation 
was indeed serious. The cost of fuel was in general 
nearly or quite doubled, and some companies had to pay 
$10 to $12 per ton and were lucky to get it at that. But 
for the determined. efforts to better utilization of fuel 
the total cost of coal consumed would have risen much 
higher than it did. As it was, the aggregate in 1918 
was two and eight-tenths times that of four years pre- 
viously. New England quite certainly suffered more 
than any other section of the country from the short- 
age, and but for the efforts of the territorial fuel ad- 
ministrator very real hardship would have been suffered 
by the central-station industry, for the exigencies and 
influences of the situation tended to divert coal away 
from the northeastern section of the country. 

To meet the rising cost of fuel a large proportion of 
the central stations introduced coal clauses in their con- 
tracts, which on the whole were taken in good part by 
the public as an unpleasant war-time necessity. An- 
other item of expense not so easily recouped was the 
necessary high increase in investment to meet the in- 
creasing demand, to say nothing of added costs of labor. 
No small degree of relief was obtained in this territory 
by steadily increasing interconnection between the 
larger systems. The hydrcelectric transmissio. lines 
of the New Engitand Pewer Company and the Turners 
Falls Power & Electric Company have been tied in with 
the majority of the central stations in western Massa- 
chusetts together with parts of southern Vermont, New 
Hampshire, Rhode Island and Connecticut, reaching t9 
the northward the hydroelectric systems of the Merri- 
mac valley and southward to Long Island Sound. Even 
the larger stations in the territory, themselves able to 
produce power economically, took advantage of inter- 
change with the hydroelectric companies and with each 
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other, so that their amounts of purchased power have 
risen notably. There have been great increases, too, in 
the capacity both of the water-power and the steam 
plants, mainly in big units, although it is interesting to 
note that the needs of war service forced into use again 
some of the large engine-driven units which had been, so 
to speak, laid on the shelf after the coming of the tur- 
bine. On the whole, the close of the war has produced 
relatively little effect in the New England plants, much 
less than would offhand have been expected. The sig- 
nificance of this relatively small drop in output is note- 
worthy. In some places occupied very largely with mu- 
nitions the less in load was considerable, but the general 
requirements of the manufacturing situation, the aban- 
donment of uneconomical isolated plants no longer able 
to make a fair showing in face of the high costs of fuel 
and labor, and the general prosperity of the country, 
have had a strong influence in uplifting load and earn- 
ings. 





A mighty demand for water-power development under 
practicable laws should be made upon the incoming 
Congress. While we bicker over minor details, other 
nations are ordering hydroelectric equipment and adver- 
tising cheap power. 





Southern Hydroelectric Systems 


ROM the very beginning of long-distance transmis- 

sion the South has occupied a prominent place in 
the utilization of its water powers and the construction 
of high-voltage lines. The name of the Southern Power 
Company appears in this development as far back as 
1905, when that company was formed to take over a 
10,000-volt hydroelectric plant on the Catawba River 
built in 1900 and to operate a 13,000-volt transmission 
system which had its beginning in 1895. It was in the 
latter year that the Fresno-Sacramento plant in Cali- 
fornia was placed in operation, with the first polyphase 
transmission line operating at 10,000 volts. In 1915 
the Southern Power Company had in operation more 
than 1500 miles (2400 km.) of transmission lines, six 
water-power stations and four steam stations, aggre- 
gating more than 150,000 hp. To-day it operates 2100 
miles (3380 km.) of single-circuit transmission lines 
fed by eight hydroelectric stations and is one of the 
most important factors in industrial development in 
this country. This is evidenced by the fact that 90 
per cent of its load is made up of cotton mills and fac- 
tories of North and South Carolina. 

Coincident with the development of the transmission 
system of the Carolinas, there has come into existence 
almost entirely since 1910 the interconnected network 
of high-voltage power lines, shown in an illustration 
clsewhere, which covers the greater part of five states 
and stretches from Henderson, N. C., on the east to 
Tuscaloosa, Ala., on the west, something like 1000 miles 
(1600 km.) in a straight line. This system if super- 
imposed upon the Northern States would extend from 
Boston, Mass., past Cleveland, Ohio, and touch Roanoke, 
Va., on the south. It involves twenty-three hydro- 
electric stations and fourteen steam plants and more 
than 4000 miles (6400 km.) of high-voltage, wood-pole 
and steel-tower lines, carrying in the majority of cases 
two circuits. 

Not only have the Southern hydroelectric possibilities 
been well and wisely developed but the further oppor- 
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tunity of securing maximum efficiency and reliability 
has been grasped by tying together the systems depend- 
ing upon the stream flow of several rivers. The wisdon 
and benefit of this arrangement were proved in the 
winter of 1917-18, when low water in North Georgia 
was supplemented by the exchange of power from neigh- 
bor plants not fully loaded. Aside from the extensions 
to serve government cantonments and in connection 
with nitrate production in northern Alabama, the South- 
ern systems during the war were forced to expand under 
the pressure of natural increase of Southern industries. 
Important among the new developments are two new 
hydroelectric stations and 100 miles (160 km.) of trans- 
mission lines built by the Southern Power Company and 
about 90 miles (144 km.) of lines built by the Alabama 
Power Company, together with extensions to its sub- 
stations and the doubling of the rating of a reserve 
steam plant. High costs of construction, lack of labor 
and inadequate rates of return for electric service have 
hindered development in other sections of the South, 
but this must come at an early date, for the Southern 
States are now reconstructed, alive with industry and 
possessed of a general spirit of confidence in the future 
that is inspiring investors and enlivening business 
activity in all lines. 





The public is sensible of the need of high taxes to 
meet wor outlays, but it will insist upon more efficient 
expenditure in future. The days of embarking upon 
magnificent projects financed by easy money and acceler- 
ated by governmental extravagance are over for the 
present, if we mistake not the temper of the people. 





The Middle Atlantic States 


HIS territory was the center of the heaviest war 

work of the last four years. Most of the big ship- 
building plants were there, and there also were made 
the heavy guns and the ammunition for them, to say 
nothing of an enormous amount of miscellaneous ma- 
terial. Therefore, on the whole, the greatest percentage 
of strictly war load which had not reached its maxi- 
mum possibilities before the signing of the armistice 
was in that district. Within the sphere of influence of 
the Philadelphia Electric Company 90 per cent of the 
industries were engaged upon war orders, and the total 
load but for the armistice would have reached more 
than 600,000 hp. at the end of the year. An interesting 
feature of this situation is that the peak demand in- 
creased only 13 per cent because of extreme measures 
taken to conserve power resources, curtailments in other 
uses of electricity and the increase of output in very 
many cases obtained by going to three shifts. The 
effect of this particular change, while lowering the 
maximum demand which otherwise would have been in-- 
curred, was to produce a complete overlapping of the 
peaks due to various sources. The contravening factors 
in the demand were curtailment of sign lighting, dis- 
connection of the less essential industries during the 
peak, and the effect of the daylight-saving law, which 
threw the lighting peak to a later hour. 

Very strenuous efforts were necessary to take care of 
the added load, and 60,000 kw. was added to the plant 
equipment in the Chester station in addition to increases 
elsewhere. The new plant was interconnected with the 
old one by 66,000-volt transmission, which passed 
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through a region of very intensive war activities and 
enabled added load there to be carried. Still further 
preparations of great extent were made for increased 
capacity not yet realized at the close of hostilities, and 
great additions were also made in the distributing 
system, including in all nearly 1300 miles (2090 km.) 
of conductors. In spite of the nature of the load there 
was no marked decrease after the armistice, for the 
curtailed load came promptly back again increased by 
a considerable volume of new business. 

From the hydroelectric viewpoint the result of the 
new demands was certainly beneficial to operating char- 
acteristics. The Pennsylvania Water Power Company 
devoted itself, for instance, to improve methods of load 
dispatching directed in particular toward raising the 
power factor by carrying the wattless load on already 
underloaded steam auxiliaries so as to throw a pure 
power load, as far as possible, on to the hydraulic plant. 

The Pittsburgh territory, too, was hard put to it by 
war demands, for in this territory such manufacture 
was in enormous bulk. One industrial plant alone added 
more than 20,000 kw. to its output. The bulk of the 
stress fell on the Duquesne Light Company, the output 
of which had to be forced desperately by pushing the 
stokers regardless of economy, and emergency connec- 
tions were also provided to permit interchange of power 
between this and other plants. The addition of a 
40,000-kw. turbo-generator greatly relieved the situa- 
tion. Here in the heart of the coal country there was 
really serious trouble with fuel, and at times the main 
trouble was with exceptionally poor fuel with high ash 
and low heating value. Here again load dispatching to 
relieve the power factor was found useful. 

In adjacent territory the West Penn Power Company 
did most efficient work, especially in stiffening the pro- 
duction of coal mines and furnishing large amounts of 
power to steel plants in the vicinity. An additional 
mouth-of-the-mine plant of 40,000 kw. at the start was 
under construction at the close of the year. 

Outside of Pennsylvania there were great increases in 
demand in the territory between Buffalo and Albany, 
particularly about Rochester. In the hydraulic plants 
thereabouts an improved development furnished 25,000 
kw. in large units, and considerable water storage was 
provided. During the last two years not only was all 
the water power available called for, but the steam 
plants were pushed to the limit, with the usual trouble 
in obtaining proper fuel. The power transmissions 
from Niagara did sterling service all the way along 
their territory. There was not here much deliberate 
curtailment, but many of the less essential industries 
were automatically reduced by difficulties in obtaining 
material and labor. Here again the loss of load since 
the armistice has been less than anticipated. 

At the other end of the Middle State territory lies 
the system about Baltimore, which had to deal with 
extreme loads. Its steam plant had to be utilized to 
its utmost capacity, and unfortunately the extensions 
which had been planned far enough in advance could 
not be completed at the time desired. A very notable 
feature of this plant was a load factor of 73 per cent 
even on the day of its highest peak load, due to the 
extraordinary diversity factor of the industries served 
and by most skillful efforts at building up the hollows. 
Here again the diminution in load since the armistice is 
less than was expected, and already some of it is being 
regained. 
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Promising Outlook for Eastern Companies 


Armistice Caused Only Temporary Slump in Business, and Central-Station Output Is Again 
Increasing and Is Better than a Year Ago—Present Situation Outlined 
for Several Communities 


EING in the heart of the shipbuilding, steel, coal 

and electrochemical industries, the larger elec- 

tric service companies of the Middle Atlantic 
States had a big responsibility thrust on them during 
the war, and they met it admirably by carrying every 
war load thrown on them. They realized the import- 
ance of the situation and codperated with the War 
Department nobly, operating their equipment to the 
limit regardless of economy and maintenance expense 
and exchanging surplus energy with adjacent companies 
wherever possible to assure the most reliable supply of 
energy to their consumers. They worked against un- 
precedented obstacles like enormous increases in load, 
scarcity of good fuel, slow deliveries of new equipment, 
shortage of good labor and high operating expenses but 
weathered the gale by virtue of the ability to handle 
an emergency situation and sailed through without in- 
terruptions of service which would have been of far- 
reaching seriousness. The way in which they met their 
responsibility is eloquent testimony to the long-argued 
advantages of central-station service over isolated-plant 
service, the central stations being the cnly ones which 
could expand quickly and which could be dealt with as 
a body by the government to meet an emergency. It is 
true that some of the less essential industries had to 
be curtailed for lack of power, but the companies had a 
very short time to get into swing and were just get- 
ting to the point where they could have taken on every 
load that they would be called upon to serve. That 
the advantages of central-station service are better 
recognized than ever before is shown by the fact that 
the loads dropped off only slightly after the armistice 


was signed and are again increasing on every system 
reported in the Middle Atlantic States. As several im- 
portant industrial-plant managers have said, the rate of 
increase in industrial load is now limited only by the 
fact that the government has not definitely stated how 
it is going to settle the claims of marufacturers who 
were engaged in war work. As soon as this is done the 
industries will be prepared to finance new undertakings. 
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FIG. 1—WAR PROGRAM OF PHILADELPHIA COMPANY 


Public utilities, like virtually all other business, experi 
ienced enormous increases in construction and operating 
costs during the war period, and the high prices obtain- 
ing during the years 1917 and 1918 are still prevalent. 
This condition naturally brought about a curtailment 
of all but the most urgent expenditures in the public 








May 17, 1919 


utility field, where margins of profit had been none too 
large even in pre-war times, and the huge additional 
expense of operation brought about by the war made 
the problem of financing extensions and developments 
so different as practically to cause a cessation of con- 
struction work, except that which was absolutely essen- 
tial. No doubt, however, the work which has been 
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FIG. 2—TERRITORY SERVED BY PHILADELPHIA COMPANY 


delayed during the war will increase the volume of 
construction which will be undertaken when conditions 
are more favorable. 

During the war the replacement value of plant equip- 
ment increased so appreciably that in order to maintain 
adequate insurance protection thereon considerable addi- 
tions in premiums had to be paid. In addition, the 
yearly taxes—municipal, state and federal—advanced 
so enormously that a tremendous burden was added to 
the already high operating expenses of public utilities. 
In view of the fact that operating expenses plus taxes 
are becoming such a large proportion of the income, 
about the only relief lies in still greater economies, 
growth of business or increases of rate. Some broad- 
minded commissions have recognized the need of the 
latter and have granted them. 

To review the growth, accomplishments and vicissi- 
tudes of central stations in the Middle Atlantic States 
some specific examples of what occurred on some of the 
larger systems or those serving important industrial 
centers will be cited. 


Philadelphia 


Within the territory served directly and indirectly 
from the Philadelphia Electric Company system, 90 per 
cent of the industries were engaged in the fulfillment of 
war orders. The aggregate of shipbuilding capacity with- 
in this area well exceeds that of any other location in 
the United States, and the power requirements of this 
industry together with those of the numerous others 
working on war essentials had to be met and adequately 
provided. 

The war program affecting these activities became 
well defined early in 1918, and the outline of these re- 
quirements is shown in Fig. 1. This program was 
not carried entirely through, owing to the signing of the 
armistice, so the connected load, which was expected to 
reach a total of 619,702 hp. at the end of 1918, was 
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limited to 482,000 hp., an increase of 28 per cent from 
April, 1917, to the end of 1918. The peak demand in- 
creased only 13 per cent because of curtailments ar- 
ranged and ordered by the War Department and other 
measures taken with a view of effecting a saving in the 
resources available and their proper distribution to meet 
the emergency in the most useful and efficient manner 
possible. 

To take care of the additional load requirements sud- 
denly arising from the war activities, the Philadelphia 
Electric Company hastened to bring to completion 
part of its program of extension and finished on 
short notice one-half of its Chester station, located in 
the center of an important and continuously growing 
industrial district on the Delaware River. This plant 
(see headpiece on page 984) will have an ultimate gen- 
erating capacity of 120,000 kw. in four 30,000-kw. steam 
turbo-generator units, of which two only have been in- 
stalled. In addition, one 20,000-kw. steam turbo-gen- 
erator was installed in the Schuylkill station to replace 
two 5000-kw. vertical turbo-generators, thus securing 
greater capacity and greater economy of operation. It 
was also necessary to increase the steam generating ca- 
pacity at the Tacony station by the erection of a new 
and complete boiler room of 3000 hp. in two stoker-fired 
boilers with ash and coal handling equipment. 

To secure the greatest economy of operation, together 
with the largest possible generating capacity, and to 
make it available to the entire system, it was neces- 
sary to interconnect the Chester station with the 
Schuylkill station in Philadelphia, through a 32-mile 
(51-km.) 66,000-volt, double-circuit, steel-tower trans- 
mission line with an outdoor substation at each end 
rated at 30,000-kva. transformer capacity. Through 
this medium it was possible to eliminate standby units 
in each plant and at the same time secure the full bene- 
fit of diversity factor of the system, considerably in- 
crease the generating capacity available throughout, 
and insure a greater reliability of service. This high- 
tension line also served another very useful purpose. 
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LOADS FOR PERIOD OF WAR 


Passing through an important industrial district, 
the site of the largest war activities, such as the Hog 
Island Shipyard, the new Westinghouse turbine plant, 
the Remington munition plant, the Baldwin Locomotive 
Works, the Sun and Chester shipbuilding industries, 
etc., it made possible the supply of these requirements 
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and in addition was of sufficient capacity to fulfill the 
dual purpose of a feeder and interconnecting line. 

In order to take care of the constantly increasing 
power requirements in the central and northern Phila- 
delphia districts, a convenient site on the Delaware 
River was acquired and the work of construction begun 
for the new upper Delaware station, which is so situated 
as to supply these districts economically. The contem- 
plated ultimate capacity of this station will be 180,000 
kw. in steam turbo-generators. In view of the uncer- 
tainty in the coal supply and its transportation it was 
necessary to acquire a coal-storage ground at Petty’s 
Island on the Delaware River and equip it with coal-load- 
ing and unloading facilities up to 400,000 tons ca- 
pacity, the coal being received either by water or rail. 

To provide a greater flexibility and margin in the 
power available between the 25-cycle and 60-cycle gen- 
erating system, 9000 additional kw. in frequency 
changers was installed at the Schuylkill! station. 

For the distribution of power considerable additions 
were made to the transmission and distribution system, 
approximately 50 miles (80 km.) of 13.200-volt feeders, 
1223 miles (1967 km.) of miscellaneous distribution 
wire and over 11,000 kva. in distribution transformers 
being installed. The Hunting Park substation was 
built with 15,000 kva. initial transformer capacity; 
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FIG. 4 
NECTIONS WITH PENNSYLVANIA WATER POWER COMPANY 


~ DISTRICT SERVED BY BALTIMORE COMPANY AND CON- 


7500 kva. transformer capacity was added to the Tacony 
station, and 3750 kw. in rotary converters was also 
added to the system. In addition to other extensions, 
36,000 kva. in industrial substations were installed 


within the customers’ premises. 
The increase in war activities changed power demand 
from a one-shift to a three-shift-a-day 


basis, which 
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demand definitely overlapped the peaks in the lighting 
and railway demand, tending to overload all available 
generating equipment. Curtailment of street sign 
lighting, disconnection of the less essential industries 
during peak periods, voluntary decrease in residence 
lighting by the public and the daylight-saving law 
served to keep the peak demand within the station’s 
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FIG. 5—PEAK LOADS OF BALTIMORE COMPANY WITH GENERATING 
CAPACITY AVAILABLE AT ALL TIMES 


capacity. The discontinuance of the daylight-saving law 
necessitated greater sacrifices of power loads. 

Notwithstanding all efforts made to carry out further 
the program of developments in generating capacity, 
transmission, substation and distribution equipment of 
the system as laid out by the Philadelphia Electric Com- 
pany at the inception of the war, the additions were not 
quite proportional to the additional load demand be- 
cause of the sudden great increase in war industry 
requirements. The situation was, however, met by car- 
ing for the war industries at the expense of industries 
of less essential character in accordance with a classi- 
fication by order of importance. Besides, operating con- 
ditions were the object of a special study and so ad- 
justed as to secure the greatest benefit of the diversity 
factor. Improvements in operating economies and 
schedules of operation adapted to the special situa- 
tion made feasible the greatest possible system capacity 
during the emergency. 

A serious decrease in load was not experienced after 
the signing 6f the armistice, owing to the release of the 
less essential loads and the addition of new load de- 
mands. The signing of the armistice resulted in an 
early annual peak for the system, which otherwise would 
have occurred at a later period of the year and at an 
increased value. 

New extensions to the system are being considered, 
including additions to generating station capacity, in- 
crease in substation equipment and extensions in trans- 
mission and distribution lines. Voltage regulation of 
66,000-volt tie lines by use of 13,200-volt induction type 
regulators is among the contemplated improvements tc 
be made this year. 

The complications which arose from the state of war 
of the country, resulting from the mobilization of most 
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of its resources, greatly affected the central-station 
service in all its branches. A new and entirely abnor- 
mal situation had to be met. Financial, labor, supplies 
and materials, operating and maintenance problems of 
an unusual character had to be solved promptly and 
economically because of the paramount importance of 
saving and preserving all resources available and bend- 
ing all efforts to speed of production and maximum effi- 
ciency. 

All these requirements were answered during this 
period, and the final cost of the central-station service 
was maintained as low as was consistent with its 
quality. These results were obtained through timely 
addition of new and naturally more efficient plants, 
labor-saving devices, greater efficiency in management 
and personal sacrifices made by the 
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its Holtwood plant was utilized to meet the war emer- 
gency. The fact that the water-power company had a 
sort of industrial flywheel on its system, in the form 
of the Shawinigan Electro-Products Company, to which 
it only had to supply surplus energy, helped consider- 
ably during peak loads when the plant could be cut off 
and the power which was released supplied to the Balti- 
more company. However, the water-power supply is 
variable, owing to seasonal changes in river flow, so 
that the Baltimore company had to operate its steam 
station to capacity on many occasions. 

In heavy-flow seasons not so much energy had to be 
generated by steam, the steam plant being used only to 
carry peaks. In low periods the reverse happened—i.e., 
the steam plant carried the base load and the water 
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FIGS. 6, 7 AND 8—-EFFECT OF WAR ON LOAD FACTOR OF PHILADELPHIA COMPANY, ON A TYPICAL WAR INDUSTRY IN BALTIMORE 


AND ON THE 


Baltimore 


Some indication of the rate at which steel, copper, 
shipbuilding and other industrial loads in Baltimore 
increased after the European war started is given by 
the curve for a particular plant in Fig. 7 and by the 
company’s peak-load and energy output curves for 1910 
to date. To meet this demand the Baltimore Gas & 
Electric Company more than doubled its steam generat- 
ing capacity to supplement the power available from the 
Pennsylvania Water Power Company. While the 
monthly peak loads never exceeded the available steam 
capacity to any extent until 1913, they did exceed it 
considerably during the winter of 1916-1917, and espe- 
cially after the latter part of 1917. If the new 20,000- 
kw. turbines which were on order at the time and are 
now being installed had been ready for service when 
planned, there would not have been the great divergence 
between peak load and steam generating capacity that 
now exists. 

Fortunately, however, the Baltimore company had 
been purchasing hydroelectric energy from the Penn- 
sylvania Water Power Company since the latter part 
of 1910, so all the power that could be obtained from 


OUTPUT OF THE BALTIMORE COMPANY 


was allowed to accumulate behind the dam at Holt- 
wood so that station could carry the peaks. From 1910 
to the middle of 1913 the amount of purchased power 
was on the increase and generation of steam was on 
the decrease. Since then, however, larger and larger 
amounts of energy have been generated by steam. When 
the new 20,000-kw. units in the Westport station are 
ready for service, more steam-generated power can be 
available in case of interruption to water power and 
will be used because only a limited amount of power is 
available from Holtwood anyway. The 1917 portion of 
the energy-consumption curves shows this limitation in 
water power clearly. 

Owing to the limitations in power available during 
the war, the automatic increase of load, the shortage of 
man power and the fact that such men as were available 
had to be used to help handle the increased business 
due to the war, there was not the customary solicita- 
tion of new business. In fact, so much business came 
in unsolicited that the less essential industries had 
to be notified to curtail their demands during peak 
loads. None had to be cut off, however, because of the 
steps taken to provide sufficient power and because 
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some complied with the request to curtail demands. 
Active solicitation of business has not been resumed yet 
on the usual scale, although it will be in the near future, 
when conditions become more certain. 

Construction and extensions, of course, were curtailed 
during the war, but an 80,000-kw. extension to the 
Westport plant was carried on for the reasons previously 
mentioned and is now nearing completion. Difficulty 
was experienced in securing material and labor, but 
priority ratings were obtained, which helped consider- 
ably. Because of the fact that there was no room in 
existing substations for additional equipment, a new 
substation was built in the downtown district, from 
start to finish, for two 2000-kw. rotaries. One particu- 
larly interesting feat accomplished during the war was 
the laying of four 26,000-volt, 12,000-kva. submarine 
cables across the bay to the south of Westport station 
to serve industrial plants in that district and supple- 
ment the overloaded cables already running through the 
business section of the city. Six other No. 4/0 13,000- 
volt cables will be laid between Westport and Pratt to 
give a carrying capacity between these points compar- 
able with that from Holtwood. To permit operating the 
existing cables to their maximum capacity many of them 
are cooled with water by perforated pipes laid in the 
ducts. Increased radiation has been permitted on the 
newer duct lines laid by making them only two ducts 
wide and eliminating the concrete on the outer sides. 

One interesting fact in connection with the load is 
its high load factor (73 per cent) even on the day of 
the peak load. The load factor was brought to this 
high value by the diverse requirements of Baltimore’s 
industries and by the carefully planned soliciting of 
business which filled up valleys that existed in the 
load curve. 

Despite the great stimulation of industry by the war, 
there was little falling off in load after the armistice 
was signed until March, 1919. This drop, which has 
probably run its rope, was not due to the ending of 
the war alone, but partly to the seasonal drop always 
experienced after the first of the year and to the slump 
in the copper market. It is interesting, also, to point 
out that the commercial business of the company for 
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does not believe that it will come into extensive use 
until good-grade fuel is scarcer or the difference in 
price of low and high grade fuel is enough to justify 
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the expenditure for powdered-fuel equipment. Good- 
grade coal is now available in quantities, provided pur- 
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FIG. 9 —HOW GENERATION OF ENERGY WAS SHARED BY COMPANIES CONNECTED WITH THE PENNSYLVANIA 
WATER POWER COMPANY 


March, 1919, is 11 per cent in excess of a year ago, 
and there is an upward trend again. 

The company is now studying the advisability of 
burning powdered fuel under its boilers, but so far 


chasers know the mines and veins producing it. Com- 
panies cannot depend too much on mine samples or 
published analyses, the best test being to burn different 
kinds of coal under operating conditions. 
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Pennsylvania Water Power Company.—Considerable 
attentior. was given during the war by this company 
to obtaining the maximum use from equipment, insur- 
ing higher economy, providing more reliable service 
and improving operatirg methods in gereral. Wattless 
component dispatching, as distinguished from ordinary 


18 Generatirg Stations, 268,000 Kva. 


7! Company Sub-Stations, 264,325 Kva., Rotary «7d Motor-Generator Capacity 84,884 Kw. 


24 Customers Sub-Stations; 54,525 Kva. 
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Charting all maintenance work which has to be done 
on all parts of the system so that as many jobs can be 
handled at once as possible has resulted in minimizing 
energy losses. Instead of shutting down haphazardly 
any portion of the system to remedy only one or closely 
related cases of trouble as is usually done by many com- 


3000 Miles of Distribution Circuit 
920 Miles of Transmission Line Circuit 
157 Miles of Underground Circuit 
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FIG. 11—TERRITORY SERVED BY PUBLIC SERVICE ELECTRIC COMPANY OF NEW JERSEY 


load dispatching, is one of the most interesting subjects 
which have been under consideration, and establishment 
of such a practice has great promise of benefits. While 
the investigation in this direction has not been com- 
pleted, considerable has been accomplished in outlining 
the factors which will have to be considered and in fol- 
lowing this scheme on a moderate scale. Need of such 
a practice exists because the water-power plant is often 
limited in its output by power factor when plenty of 
water is available. By so exciting the underloaded 
steam-driven generators on the system that they will 
supply all the wattless current the water-power equip- 
ment can be made to develop the maximum actual power 
with practically no added expense (water being free), 
the steam-driven generators are relieved of part of their 
load with a consequent saving in fuel, and only a small 
amount of coal is required to make the steam-driven 
units supply the wattless current. The problem is to 
know definitely the sources of poor power factor and the 
magnitude of the wattless component at every moment, 
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panies, this company lists all work that needs attention, 
and when any urgent repair work is necessary all other 
accumulated trouble is remedied at the same time. 
Whereas by the old method production was curtailed or 
line losses were increased (where load was shifted from 
four lines to three), line losses are now almost cut in 
half for the same amount of work done. Closely related 
to this economy measure is the listing of estimated loss 
in output caused by interrupting service. These data 
give the operators a very tangible picture of the value 
of keeping equipment in service. 

From data based on previous tests and performance 
the company has also established certain unit economies 
(kilowatt-hours per cubic foot per second of river flow) 
which can be realized, and these have been established 
as a basis toward which operators should work. In 
the very brief period during which this practice has 
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FIGS. 12 AND 13—OUTPUT AND PEAK LOADS OF NEW JERSEY COMPANY DURING PERIOD OF WAR 


so the system load dispatcher can determine the portion 
of wattless component which each station shall supply. 


been in use improvements in economy of 3.2 per cent 
have been accomplished and much better results are ex- 


This is being studied very systematically by means of pected when this scheme is in full force. 


wattless-hour meters. 


During the war there was such a demand on the sys- 
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tem for power that the company made a patriotic ap- 
peal to its employees to save coal by increasing economy, 
indicating by actual figures how much coal could be 
saved by proper operation of the water-power plant and 
how essential each individual’s job is to the ultimate 
result. Because of the excellent response to this ap- 
peal the following results were obtained, based on a 
comparison of corresponding periods of operation before 
and after the systematic endeavor for higher efficiency 
had been made: 

The economy index of 96.1 per cent (an arbitrary 
value obtained in the low-water period prior to the cam- 
paign) was increased to 99.32 per cent. Of the gain in 
output, about 55 per cent was permitted by more effi- 
cient planning and execution of flashboard work and re- 
duction in leakage and ‘overflow. About one-eighth of 
the gain was due to maintaining a higher forebay level 
and more careful estimating of the river flow and load. 
Other gains were effected. by better synchronizing of 
maintenance work, more economical loading of main 
units, economies in station auxiliaries, closer codperation 
with the steam-plant operators and more rapid restora- 
tion of service. The improvements in operating methods 
were not left alone to the individuals’ judgment, but 
were instigated by suggestions. 

Another study which is very important at the pres- 
ent time and which is also being conducted with some 
very satisfactory results is to determine how the pres- 
ent organization can be employed so none will have to 
be released. This is being done by the company as its 
share in alleviating the worldwide non-employment of 
labor. 

The more extensive use of hydraulic instruments for 
checking operation and giving data for future operation 
is seen by the company as another method of obtaining 
higher economy. No small amount of the improvement 
in operating conditions can be attributed to the excel- 
lent instruction course which the Pennsylvania Water 
Power Company conducts to educate its operators in 
the operation and maintenance of hydro and electric 
equipment under normal and abnormal conditions. Ex- 
tracts from this course will be presented in future 
issues. 

Indication of this company’s load and how it fitted in 
with those of companies with which it is connected is 
given by the accompanying curves. 


New Jersey 


One of the greatest industrial districts in extent of 
territory served by one public utility company, in size 
of load and diversity of activity and in importance from 
its participation in carrying out the war program, is 
that part of New Jersey served by the Public 
Service Electric Company of New Jersey. (Sce map.) 
The character of the industries is too varied to indicate 
by naming activities, but it can be said that 99 per cent 
of the company’s connected commercial power load con- 
sists of undertakings which were associated with the 
war, including shipyards, ordnance and quartermaster’s 
depots, ammunition and chemical factories, steel fabri- 
cating shops, cable, airplane and automobile makers, 
producers of foodstuffs and clothing and other allied 
industries. The power demand imposed upon this elec- 
tric company has necessitated the operation of the entire 
plant at an exceedingly high plant factor for two years, 
The growth experienced by this company in peak load 
and energy consumption is well indicated by the ac- 


ELECTRICAL WORLD 





VoL. 73, No. 20 


companying curves. It might be pointed out that the 
kilowatt-hours sold for lighting and power alone (ex- 
cluding railways) has increased over 200 per cent since 
the European war started, the connected load for the 
Same purposes having increased about 100 per cent. 
While additions and extensions to the system were 
curtailed, as on all other systems, by the stringent con- 
ditions imposed by the war, many important additions 
to the generating stations, substations and transmission 
lines had to be made in the last eighteen months to 
provide service for essential war industries. These 


included the installation of a 35,000-kva. turbo-gener- 
ator at Essex station in July, 1917, with the necessary 
boilers; a 12,500-kva. unit at Perth Amboy in 1918, 
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new substations at New Brunswick and Englewood 
(the latter to serve Camp Merritt), 22,750 kva. in sub- 
station transformers, 85 miles (136 km.) of trans- 
mission line and 199 miles (320 km.) of distribution 
line, 2000 kw. in railway substation equipment, besides 
many minor installations and changes. However, the 
construction program was somewhat hindered by war 
conditions, so that it was not possible to keep pace with 
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growth of load and applications for power had to be 
refused in many cases. However, by careful analysis of 
its load conditions and by fully coéperating with the 
governmental agencies, the company was able to furnish 
power to the majority of essential war industries in 
the territory served. 

In common with other operating companies, the New 
Jersey company experienced great difficulty in obtaining 
labor, the turnover of the production department being 
280 per cent in 1918. Wage increases were necessary 
in all departments to meet the conditions of the labor 
market, but they were particularly large in the con- 
struction department, where it was necessary to bid 
for skilled labor in competition with neighboring ship- 
yards, munition plants, etc. The price of coal was 
unusually high, too, and up to date there has been no 
indication that there will be a material reduction during 
the coming year. 

As previously mentioned, the Public Service Electric 
Company operates in a territory particularly advanta- 
geous for large industrial development, so it is expected, 
from a survey of probable power requirements, that 
the load will increase at least 25,000 kw. a year for 
several years to come. Of course, the lighting business 
will not increase in any such proportions, but there 
is every reason to believe that there will be a normal 
increase in the demand for this service. 


New York City 


Of all the electric service companies operating in 
large communities in the Middle Atlantic States, prob- 
ably none were less affected by the war so far as load 
was concerned than those on Manhattan Island—the 
New York Edison Company and the United Electric 
Light & Power Company—owing to the fact that this 
was not a war-industry district. In addition, the Fuel 
Administration’s various lighting curtailment orders, 
together with the daylight-saving plan, have checked 
the normal growth so that the total output for 1918 
was very little above that for 1917. On the other 
hand, the Brooklyn Edison Company, the New York &”* 
Queens Company and the Westchester Lighting Com- 
pany did have a considerable increase in load because 
they serve districts which are more favorable to 
industrial plants. These affected companies, how- 
ever, were fortunate in being interconnected (see 
map) with the less-affected companies, so together with 
their own efforts they were able to carry their war 
loads without one of the main obstacles—shortage of 
generating capacity—which confronted many other 
companies. ‘ 

As pioneers in the interconnection of systems, the New 
York Edison Company established ties with the Metro- 
politan Street Railway as long as twenty years ago. 
This scheme has been constantly expanding until to-day 
the New York Edison Company, the Interborough, the 
New York Railways, the Third Avenue Railway, the 
Brooklyn Rapid Transit, the New York, New Haven 
& Hartford Railroad, the Brooklyn Edison Company, 
the United Electric Light & Power Company, the New 
York & Queens and the Westchester Lighting Company 
are all tied together. Of these the interconnection with 
the Brooklyn Rapid Transit Company and the New York 
& Queens Company has been materially increased dur- 
ing the war, the former by the installation of additional 
feeders and the latter by changing the tie-line voltage 
from 7800 to 15,600. The total system of ties and 
interconnection now makes it possible, if desired, to 
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transmit energy generated in the Edison station from 
the lower end of Manhattan and Brooklyn throughout 
New York, Kings, Queens, Bronx and Westchester 
Counties to Peekskill on the north and east to Cos Cob, 
Conn. 


At the request of the United States government a 


‘study was made and complete plans were already drawn 


up for interconnecting the companies in the New York 
territory with the Public Service Company of New 
Jersey by means of 15,000-volt cables passing through 
the tunnel of the Pennsylvania Railroad Company. This 
plan was, however, not carried into effect owing to the 
signing of the armistice. 

Following the requirements created by the develop- 
ment of the art in higher efficiency, lower upkeep and 
renewal charges, the New York Edison Company is re- 
moving seven of the old 4000-kw. engine-driven generat- 
ing units and replacing them with two 35,000-kw. turbo- 
generators. This has necessitated modifying some of 
the other equipment used in conjunction with the gen- 
erators. 

The New York Edison Company has always main- 
tained a high factor of safety in its generating and 
distributing systems in order to secure the highest 
degree of continuity of service. In carrying out this 
policy during the war the system has been changed from 
an ungrounded to a grounded system with special 
ground relay protection, and feeder reactors are being 
installed on every outgoing feeder. A new type of oil 
filled joint which has proved successful on 16,000-volt 
and 25,000-volt cables is being inserted in all the remain- 
ing cables at this voltage, and the new generating units 
are being provided with insulation which will permit a 
test voltage of three times normal operating voltage 
plus 1000. 

Parallel operation of high-tension feeders to some 
of the substations has also been accomplished to secure 
greater cable capacity. 

The New York Edison Company has for years past 
maintained a large reserve stock of coal conveniently 
located in New Jersey opposite Manhattan Island, so 
that at’no time was its service in jeopardy owing to the 
general coal and transportation shortage throughout 
the country. 

Despite the fact that no increase in load was obtained, 
a further reduction in rates was made on July 1, 1917, 
by ruling of the Public Service Commission, which 
materially reduced the revenue, the operating expenses 
showing a large increase. The increase in operating 
expenses was brought about not only by increase in cost 
of fuel and labor but also by inferior quality of coal 
and by the serious difficulties in obtaining it after it had 
reached tidewater. 

The United company has maintained its normal 
healthy rate of load increase through the war, to take 
care of which a 25,900-kva. turbo-generator is being 
added to its 201st Street station with the corresponding 
equipment. A duplicate will be installed in the latter 
part of this year, giving a total generating capacity of 
107,000 kva., 60-cycle, and 40,000 kva., 25-cycle, with 
a 10,000-kva. frequency changer between. Owing to 
additions in excess of what were contemplated when 
this station was designed modifications have to be made 
in the circulating-water tunnel. In order to assure 


‘greater continuity of service to the Bronx, Westchester 


and Queens territory, twenty three-conductor 350,000- 
circ.mil submarine cables have been laid from the 201st 
Street station under the Harlem River. 
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War Load Felt Greatly Around Pittsburgh 


Increase in Coal and Steel Load Carried Almost Entirely by Duquesne and West Penn Com- 
panies, Which in Order to Take Care of the Emergency Had to Adopt Many 
Interesting Expedients Outlined in This Article 





ITHOUT any reminder everybody knows that 
Pittsburgh is the heart of the steel industry 
and that all the demands of the war were very 
strongly felt there. Of the increased load due to the 
war in this and its affiliated industries it is conservative 
to say that the Duquesne Light Company carried the 
bulk. ‘The load consisted principally of the manufacture 
of shells, gun forgings, aéroplane apparatus, gun car- 























its maximum after the armistice was signed (in De- 
cember) and a decline was not felt to any extent until 
March. It is believed that the drop has now reached 
its lowest point and that the load will again increase. 
As shown by the daily load curves before and since the 
armistice, the night load has decreased materially. 
With the very rapid increase in load due to the war, 
which was very much in excess of the normal rate of 
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FIG. 1—WEST PENN SYSTEM WHICii HAS EMERGENCY CONNECTIONS WITH DUQUESNE LIGHT COMPANY 


riages, guns, hand grenades, torpedo bodies, rifle gre- 
nades and miscellaneous steel products required for 
helmets, marine castings, etc. Most of the plants 
erected for war munitions were built so that they could 
be converted to peaceful purposes. One _ industrial 
plant alone increased its load by 15,000 kw. or 20,000 
kw. during the war. The total increase in business is 
shown by the energy consumption and load curves ( Figs. 
2 ana 4). It will be noted that the output reached 


growth for the territory, the generating capacity of all 
plants was pushed to its utmost. Every generating unit 
was called upon to carry its maximum load, a number 
of units which were obsolete and supposedly perma- 
nently out of commission being overhauled and put 
back into service. The capacity of a 40,000-kw. unit 
of the Duquesne Light Company which was installed in 
December, 1917, was entirely absorbed before the end 
of the war. On the steam erd stokers were forced and 
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boilers worked to their ultimate limits, regardless of 
economy of operation or of cost of maintenance. Seri- 
ous difficulties were encountered with fuel, both as to 
quality of coal obtained and the maintenance of an 
adequate supply. In the winter of 1917-18 the stock 
of coal got down to only one day’s supply, so that it 
was necessary to feed the bunkers directly from the 
ears. In some shipments the ash ran as high as 36 
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FIG. 2—HOW PEAK LOADS OF PITTSBURGH COMPANY WERE 
AFFECTED BY WAR 


per cent and the heating value as low as 9500 B.t.u. The 
low-grade fuel which had to be used necessarily re- 
duced the capacity of the boilers and increased operat- 
ing costs. 

The high temperature of the condensing water in the 
summer—which at times ran to 90 deg. Fahr.—also 
limited the output of the generating plants. Like every 
other organization, the company was also handicapped 
by loss of men, difficulty in securing deliveries on new 
equipment, etc. 

One effective factor in taking care of the power de- 
mands in the Pittsburgh district during the war was 
the arrangement between the West Penn Power Com- 
pany and the Duquesne company for exchange of sur- 
plus energy. This was accomplished by means of inter- 
connection between the two systems at various sub- 
stations shown in Figs. 1 and 3. Owing to the limited 
capacity of the lines running to the interconnecting 
points, the two systems were not operated permanently 
in parallel, but the interchange of power was accom- 
plished by merely throwing loads from one system to the 
other. In this way the total combined capacity of both 
systems was always available, and owing to the fact 
that there was considerable diversity between the load 
of the two systems and trouble did not generally occur 
on both systems at the same time, very material benefits 
were derived from this arrangement by the consumers 
of both companies’ lines. 

The additional power load produced by the war con- 
sisted to a great extent of induction motors, w th the 
result that the system power factor became very low— 
70 to 75 per cent during the peak load and as low as 
60 per cent at light-load periods. In order to bring 
this power factor up to the point where the maximum 
output could be obtained from the prime movers with- 
out overheating the generatcrs, synchronous condensers 
were installed at various points on the system, so that 
large portions of the wattless component were supplied 
from points very near to the load which created them. 
This materially increased the capacity of the transmis- 
sion system as well as the capacity of the power sta- 
tions. The same attention is given to the distribution 
of the wattless component of the load between the vari- 
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ous generators and condensers as is given to the dis- 
tribution of the energy component between the various 
power stations. 

The problem of line extensions was comparatively 
simple, since the territory was well covered by existing 
lines. Extensions to new customers, on the average, 
were therefore short. It was found, however, that in 
the overhead system voltage regulation more often than 
heating determined the load which could be transmitted. 
Connections of small capacity were made to the 2200- 
volt distribution lines, while large installations were 
connected to the 11,000-volt system. Connections or- 
dinarily consisted of transformers mounted out of doors 
with air-break switches, choke coils and horn-gap light- 
ning arresters. Small transformers are mounted on 
two-pole structures, large ones on concrete founda- 
tions. Meters were generally placed indoors in order 
to avoid the injurious effect of moisture, vibration, 
rapid changes of temperature, etc. 

Not much underground cable was installed during 
1918 because of the high cost and long deliveries. Even 
in restricted districts overhead lines were put up, these 
being permitted only as a war measure. In cases where 
the load on existing installations has permanently de- 
creased with the end of the war the transformers will 
probably be replaced by smaller units. 

Blowing air through ducts has helped in increasing 
the carrying canacity of the underground cables, as has 
been pointed out before in the ELECTRICAL WORLD. This 
was very beneficial during the war, as increased loads 
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had to be carried and installing additional cables would 


‘have been very expensive. 


On account of the tremendous increase in the cost of 
coal, labor, steel, copper, and in fact everything that 
went to make up the cost of producing electrical energy, 
an increase in power rates was put into effect. Before 
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doing this the situation was presented squarely to the 
large industrial consumers of power—that an increased 
rate would be necessary in order to offset the greatly 
increased operating expenses. As a result the new 
rate went into effect without any protests from con- 
sumers. It is expected, however, that the company 
will follow its usual policy of reducing rates when it 
becomes possible to do so without slizghting service. 

Owing to the shortage of labor it was sometimes 
found necessary to go from eight-hour shifts to twelve- 
hour shifts in order for enough men to be available. 
Any spare time of these men was utilized in testing 
meters, repairing torches, reclaiming line material, etc. 
The substation shortage was met by taking men from 
the construction crews, which were of course not so 
active during the war. 

In the opinion of the Duquesne company engineers, 
coal storage has not been considered as seriously as it 
should be by some companies. In Pittsburgh, of course, 
it is not necessary to store more than sixty to seventy 
days’ supply because the city is so close to the mines. 
Powdered coal as fuel will probably be considered seri- 
ously in the near future because of its high efficiency 
and flexibility. Lower-grade fuels must be used as 
good-grade fuels get scarcer. 

Looking forward into the future when more gen- 
crating capacity must be made available, the company 
has purchased a coal mine near Cheswick, on the Alle- 
gheny River, with an estimated content of 40,000,000 
tons. Eventually it is planned to build a plant at its 
mouth, the condensing water available permitting a 
300,000-kw. development. According to present pros- 
pects, it appears that this plant can be loaded to 240,000 
kw. in ten years. The loop line previously mentioned 
will tie in this station with the plant situated on Bru- 
not’s Island. 

West Penn Power Company.—Coal mines constituted 
a large share (probably 50 per cent) of the West Penn 
Power Company’s load during the war, about 200 be- 
ing connected. Steel plants ranked next, representing 
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FIG. 4—OUTPUT OF PITTSBURGH COMPANY DURING PERIOD 
OF WAR 


about 25 per cent and including special al'oy furnaces, 
sheet mils and cold-rolled strip mills. While this com- 
pany had a plant at Connellsville and received consider- 
able-energy from the Duquesne Light Company through 
emergency connections established for the exchange. of 
surplus power, it was fortunate in having 30,000 kw. 
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made available through the completion of the Windsor 
plant at the mine mouth during the war. Some features 
of this plant, which is jointly operated with the Amer- 
ican Gas & Electric Company, sharing the generating 
capacity, have been covered before in the ELE*TRICAL 
WoRLD. The power available will be increased to 40,000 
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FIG. 5 — EFFECT OF WAR ON PEAKS AND OUTPUT OF WEST 
PENN COMPANY 


kw. about June by the installation of a third 30,000-kw. 
machine. In addition, a plant is being built at a mine 
mouth (near Springdale) which will have 40,000 kw. 
to 45,000 kw. to start with. This rating will ultimately 
be increased to 250,000 kw. 

In connecting with the Windsor plant several lines 
were built or reinforced to make the power more read- 
ily available on the West Penn system, one being built 
to Washington, Pa., and insulated for 132,000 volts but 
now operated at 66,000 volts. The rest are operated at 
25,000 volts. Eventually a 132,000-volt loop will be 
built around the outskirts of the territory to serve as a 
sort of feeder for the rest of the system, which is made 
up of 25,000-volt distribution lines. The latter are 
tapped at various points to serve coal mines, etc. As 
mentioned earlier in this article, emergency con- 
nections are afforded at various points around Pitts- 
burgh for exchange of surplus power, and permanent 
connections will be afforded later, when the lines have 
been reinforced sufficiently to permit synchronizing the 
two systems. 

Whereas the coal mines worked only about three days 
a week before the war, they operated in a more nearly 
continuous manner during the war except for limita- 
tions imposed by lack of car supply. About Jan. 15, 
1919, the coal load dropped approximately 20 per cent, 
the mines going back to three-day operation, but the 
load is about at its lowest decline now. Of the steel 
loads the electric furnaces were shut down first. 

Fairly good coal and a steady supply were obtained 
during the war because of the long-continued rela- 
tions with the mines and government help. Shortage of 
car supply did not hinder much because this company’s 
plants are near the mouths of the mines. Owing to 
the increase of ash (from 19 to 15 per cent), however, 
and lack of skilled labor, the coal consumption per kilo- 
watt-hour increased 15 to 25 per cent. Besides, fires had 
to be cleaned more frequently, boiler output was reduced 
and maintenance was ‘increased. By operating with 
higher draft than usual some of the troubles with ash 
were minimized. Because of the demands on the sys- 
tem the boilers were forced to as high ratings as possi- 
ble, letting efficiency run what it would. Being close 
to the mines, not more than sixty days’ coal storage 
had to be provided. This company does not favor buying 
coal on specification, believing that better results can be 
obtained by purchasing from mines or veins known to 
produce a certain quality which has been tested under 
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operating conditions. Even with the coal ‘available 
during the war (10 to 13 per cent ash, 13,000 B.t.u.) 
and under the severe operating conditions imposed, the 
Windsor station was running with about 1.5 lb. (0.68 
kg.) of coal per kilowatt-hour including auxiliaries. 
The water rate of the 30,000-kw. units used there is 
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FIG. 6—DAY LOAD CURVE OF PITTSBURGH COMPANY BEFORE AND 
AFTER SIGNING OF ARMISTICE, SHOWING DROPPING OFF OF 
NIGHT LOAD 


10.2 lb. (5.4 *¢.) per kilowatt-hour at 300 Ib. pressure 
and 200 deg. superheat. With the same steam con- 
ditions the water rate on the Connellsville 20,000-kw. 
units is about 11.3 lb. (5.1 kg.) per kilowatt-hour. 

It has been figured that by substituting 45,000-kw. 
generators and correspondingly larger boilers for the 
units at Windsor a reduction of 25 per cent in capital 
cost per kilowatt can be effected with a 10 per cent re- 
duction in cost of power, including operating cost. In 
the new plant which is being built it is expected to go 
to 350 lb. pressure with 225 deg. superheat. By strength- 
ening certain parts of present boilers 400 lb. could safely 
e used in the opinion of this company. 

For auxiliaries the company favors house turbo-gen- 
erators with motor-driven auxiliaries, supplying feed 
water to the economizer at 210 deg. From calculations 
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FIG. 7—EXCHANGE OF ENERGY BETWEEN DUQUESNE AND WEST 
PENN SYSTEMS 


it has been estimated that they do not cost any more 
than steam-driven units, the heat balance is just as 
good if not better, and the maintenance is reduced owing 
to the elimination of small turbines. Besides, leakage 
of steam and condensation will be minimized by reduc- 
tion in piping, making the make-up only 14 per cent as 
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compared with 5 per cent with mixed drive. In addi- 
tion, 2 per cent more capacity can be secured from the 
station at the same or less cost. 

About 80 acres have been purchased in connection 
with the new plant, with the expectation of studying the 
economy and practicability of operating powdered-fuel 
burrfers or a by-product plant in connection with its 
boilers. While no tests have been conducted, it looks 
probable that 15 per cent increase in efficiency can be 
obtained with the first method. 

Lehigh Navigation Electric Company.—The principal 
change in the territory served by this company consisted 
in the combining of a number of individual systems and 
plants under one management, giving a total generating 
capacity of approximately 100,000 kw. in five steam 
plants and two hydroelectric plants. An extension of 
nine miles (12.6 kw.) of 100-kv. steel-conductor trans- 
mission line was built to the Bethlehem Steel Company 
to take care of its war work. In addition two 12,000-kw. 
turbines were installed at the Harwood plant and one 
7500-kw. frequency changer at the Hauto plant. 

During the war period the plants were taxed to the 
utmost. The economy of the plants was lowered to 
some extent on account of the overload and inability 
to take the equipment out of service for necessary 
maintenance and repairs, and at times on account of 
poor quality of coal. In order to meet the full require- 
ments for electric power of munition plants the supply 
to some of the other customers was reduced by order 
of the War Industries Board. Since the signing of the 


armistice the load has decreased approximately 10 per 
cent. 





BARE WIRES VERSUS THOSE 
WITH WEATHERPROOF COVER 


Tests Made on D. B. Weatherproof Wires Lead Authors 
to Believe that Bare Wires Should Be Considered 
for Distribution Above 750 Volts 


Tests made in 1917 by the Hydro-Electric Power Com- 
mission of Ontario of wires covered with weather- 
proofed insulation are described in a paper “Bare Ver- 
sus Weatherproof-Covered Wires for Potentials Above 
750 Volts,” by A. S. L. Barnes (see the Electrical News, 
Feb. 15, 1919). Although the tests were not exhaustive, 
the author considers the results so erratic that not much 





TABLE I—COMPARATIVE TEST ON NO. 6 B. & S. DOUBLE-BRAID 
WEATHERPROOF MEDIUM-HARD-DRAWN COPPER WIRE 


Insule tion 














Weight, Resistance, Breakdown 
Lb. per Tensile Strength, Megohms per Voltages 
1,000 Feet Wire Lb. per Mile ,15 Hours’ After After 
Bare Covered (Lb. Sein. Dry Immersion New’ Baking Boiling 
A 77.06 100.7 740 37,000 23.6 3.85 3,600 2,000 800 
B 78.64 101.8 713 35,500 ‘2:5 2.74 3,000 1,200 800 
Cc 80.77 103.5 736 36,800 17.75 2.94 1,200 2,600 800 
D 7:23 Wat 722 36,000 *35.5 3.42 1,200 2,600 800 
FABLE II—RELATIVE COSTS OF BARE AND INSULATED WIRES 
War Prices Pre-War Prices 
No. 6 No. 0 No. 6 No. 0 
Bare ; ; ; . 100 100 100 100 
D. BB. WP 130 128 135 135 
¥: Ba We? 145 136 150 148 





* Comparative figures only. Not sufficient length of wire used. 











reliance should be placed in such coverings. Representa- 
tive tests as made by the commission are shown in Ta- 
ble I, while relative costs are indicated in Table II. 
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FIG. 1—TERRITORY SERVED BY NIAGARA, LOCKPORT & ONTARIO SYSTEM, WHICH WAS INTERCONNECTED WITH ROCHESTER 
(N. Y.) COMPANY 


Niagara Falls a War-Load Center 


Electrochemical and Electrometallurgical Loads Stimulated by the War Were Carried Prin 
cipally by Electric Service Systems Around This Part of New York State— 
Interconnection Helped Greatly There 


war there were at Niagara Falls processes devel- 

oped for the production of commodities for which 
continuous Niagara power is particularly adapted, and 
practically all of them were of vital importance for car- 
rying out the plans of the Council of National Defense. 
Up to the signing of the armistice all the Niagara Falls 
power plants were crowded to the limit of their power 
output, and it was a source of satisfaction to the own- 
ers and operators that so little time was required for 
ordinary repairing and refitting. 

In response to the request of the War Department the 
companies on the American side of the falls, including 
the Niagara Falls Power Company, the Cliff Electrical 
Distributing Company and the Hydraulic Power Com- 
pany, put forth every effort to develop every kilowatt 
of electrical power that their machinery could turn out, 
and the plans of the Hydraulic Power Company were 
accepted to increase the emergency power supply by 
constructing a 100,000-hp. addition to its plant. 

The work of constructing the generating station, 
transmission systems, etc., was rushed by the power 
company up to the signirig of the armistice, since 
which time the work has not been pushed so rapidly, 
as the company did not feel it could incur the exces- 
sive expense for rush work after the patriotic incen- 
tive had been removed. However, it is probable that 
the first unit (35,000 kw.) will be in operation in July, 
1919. The additional water (4400 second-ft.) required 
for this extension was granted by the government as a 
war measure and is available only until July, but it is 
hoped that the grant will be made permanent for the 
good of the country as a whole in stimulating industry 
and saving coal. For this extra diversion the amount 
of water allowed the American side of the falls is 15,600 
second-ft., which is about 7.5 per cent of the total flow 
of the Niagara River (200,000 second-ft.). 


\ T THE time of the entry of this country into the 


To increase still further the power supply available 
and give fullest assurance of continuity of service to 
the war industries, the Cliff Electrical Distributing 
Company, the Niagara Falls Power Company and the 
Hydraulic Power Company of Niagara Falls consoli- 
dated in October, 1918, under the name of the Niagara 
Falls Power Company. Since that time many inter- 
connections and improvements have been made which 
are indicated on the accompanying map of this system. 

The companies did not increase their rates during the 
war, although their operating expenses were materially 
increased. In fact, under the government schedule for 
the delivery of power, which was willingly and fully 
responded to by the power companies, their income was 
less than under pre-war conditions; but no claim or re- 
quest was made for compensation for these decreases in 
income. 

Since the armistice very little decrease in power out- 
put has been noticed, although there has been a read- 
justment of use as between customers. The necessity 
for the manufacture of certain commodities has been so 
emphasized by the war conditions that several new in- 
dustries are locating in Niagara Falls, and the general 
prospects for the maintenance of power utilization seem 
to be good. 

The greater part (80 to 85 per cent) of the energy 
developed by the Falls Power Company is supplied to 
electrochemical and_ electrometallurgical industries. 
About 20 per cent is furnished to central stations in the 
vicinity. Foremost among them from the consumption 
point of view is the Buffalo General Electric Company, 
which took more than 252,000,000 kw.-hr. during the war. 
This is relatively less than it ordinarily takes, because it 
was requested by the government to release about 10 
per cent of its normal supply to the Niagara Falls 
Power Company to serve war industries around Niagars 
Falls. Now the Buffalo General Electric Company is 
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taking about 70 per cent of its energy needs from the 
Niagara Falls Power Company and the rest is generated 
by steam in its own plant. Of the industrial load in 
Niagara Falls, the principal activities are to manufac- 
ture abrasives, refractories, aluminum, ferro-alloys, sili- 
con, Magnesium, sodium and potassium compounds and 
other chemicals. 

It is interesting to note that the peak load during the 
war was little different from that before or since, be- 
cause the only change in operation which could be made 
was to operate generating units, including all spares, 
continuously, the hydraulic characteristics being such 
that the generators could not be run overloaded as was 
done by some companies during the war. In this con- 
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FIG. 2—-NIAGARA FALLS POWER SYSTEM, WHICH SERVES BUFFALO 


nection it may be pointed out that the flow of the Niag- 
ara River is very uniform throughout the year, being 
affected only by the wind. The war required the shut- 
ting down of the less essential industries and supplying 
the more essential as indicated by a priority list estab- 
lished by the government. This had the effect of lower- 
ing the load factor considerably because the war indus- 
tries handled their increased demands by operating all 
spare equipment so that when any unit broke down it 
lowered the individual load and hence the system load 
factor. Owing to the limited output of hydroelectric 
power and the reduced load factor, the output of energy 
was slightly less than it would have been under normal 
conditions. Since the armistice was signed the load fac- 
tor has also been affected by taking on commercial loads 
which run only ten hours a day. Another condition that 
existed during the war was that the transmission cables 
were being worked to capacity so that when any broke 
down the load factor was reduced. Considerable assis- 
tance was secured in this emergency by shifting cable 
connections to utilize cable capacity best and by cooling 
the underground cables with water circulated through 
the ducts, this method having been used for some time. 
Shifting loads fr:m one plant to another also helped 
appreciably when any plant became overloaded. Such 
operation was facilitated greatly by the interconnections 
afforded. Other benefits were secured by grounding the 
neutral in the system and employing bus and tie-line 
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reactors, both of which were contemplated or in use, 
however, before the war. Not much new cable or many 
new transformers had to be installed during the war 
because of the limitation in output mentioned and the 
fact that the plants used spare equipment mostly to 
meet increased demands. 

While there is not the opportunity to improve the di- 
versity factor that there is in some localities by consoli- 
dating plants, owing to the high load factor naturally 
obtained in Niagara Falls, the company does expect to 
benefit considerably from an economy point of view when 
the new 100,000-hp. extension is completed, by the bet- 
ter utilization of head available and by the higher econ- 
omy which this new plant will have. Whereas the pres- 
ent plants have relatively small generating units (5000 
hp.), the new extension will have 35,000-hp. units with 
a better water rate and besides will make use of a head 
of about 213 ft. (65 m.), compared with less than 150 
ft. (46 m.) in the old Niagara Falls plants Nos. 1 and 2. 

In other words, the new plant is expected to have an 
efficiency of 90 per cent compared with 45 per cent in the 
old plant (based on the total head available but not 
utilized.) The actual efficiency of the old plant is about 
86 per cent. Because of these conditions it is expected 
to carry the base load on the new plant and the remain- 
der on the old plant. 


Buffalo 


Before the European War started the Buffalo 
General Electric Company was operating exclusively 
with hydro energy, but fortunately in 1916 it installed 
three 20,000-kw. generating units in a new steam plant,* 
to which a 35,000-kw. unit was added in 1918. As a 
result it was possible on request from the government 
to release the Niagara Falls Power Company from 
supplying 10 per cent of the hydroelectric energy ordi- 
narily received and which was sorely needed for war 
industries around Niagara Falls. Whereas hydroelectric 
energy and steam energy were employed in the ratio 
of seventy to thirty before the war, a fifty-fifty ratio 
was maintained during the emergency, a little over 252,- 
000,000 kw.-hr. of hydroelectric energy being received. 

Even with water power available from the Niagara 
Falls Power Company, it was necessary to operate spare 
generating equipment continuously. Since this plant, 
like most other plants, was not designed to have enough 
boiler capacity to operate all of its units including 
spares at maximum load, some of the boilers had to be 
forced to unusual ratings (350 to 500 per cent), regard- 
less of economy and maintenance. Maximum output 
and reliable service were the chief considerations. Con- 
ditions became so bad that stokers had to be operated 
with burned-out grates, since the load never slackened 
except on Sundays and then only for a sufficient time 
to install new grates. Besides, great chunks of slag and 
coke had to be removed frequently. It is interesting 
to note, however, that in spite of these conditions and 
the fact that very poor coal (25 per cent ash) was ob- 
tained frequently, the brickwork of the furnaces stood 
up for ten months at a time and no interruptions to 
service occurred. When better grades of coal were 
obtained economies around 1.5 lb. (0.68 kg.) of coal 
per kilowatt at the switchboard were realized. Of 
course, attempts were made to obtain additional boilers, 
but these were not received until late in the war. Stoker 
drives were also hard to get so motor drive with 





*See ELECTRICAL WORLD, Jan. 27, Feb. 3 and 17, 1917. 
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automobile transmission was used as an expedient. One 
time the coal supply was so short that the plant was 
within three to four hours of shut-down, but interrup- 
tion of service was avoided by obtaining assistance 
from Washington. Whereas $3 per ton was ordinarily 
paid for coal, a price as high as $6.50 was paid during 
the war. 

Labor was also scarce and inexperienced, so, together 
with the further decrease in forces during the influ- 
enza epidemic, the company had to employ turbine 
oilers to remove ashes and resort to similar expedients 
at times. To avoid coal shortage, fuel was purchased 
from the nearest mines, as car supply and length of haul- 
age seemed to be the greatest obstacles to securing fuel. 
The use of self-cleaning cars also facilitated getting the 
cars back into service. 

Coal is better now (9 to 10 per cent ash) and much 
easier to secure. While the company contemplates 
purchasing it on a specification basis, it is at present 
burning up about 15,000 tons of run-of-mine and slack 
that accumulated during the war. To permit buying 
by specification, plant tests are being conducted with 
coals from different mines and veins. 

Despite the severe conditions faced during the war, 
this company is one of the few that did not have to cut 
off consumers. By suggestion of the government it did 
ask the less essential industries, as determined by the 
government priority list, to curtail production during 
morning and afternoon peaks, but practically every de- 
mand for power was met nevertheless. This was partly 
possible by reason of the diversity of load obtained and 
the fortunate circumstance of having the new steam 
plant in service. 

There were only about three “war babies,’ amount- 
ing to 4000 kw., and these consisted of shipbuilding, 
shell and airplane-motor enterprises. Two of these ran 
up to two months ago and the other is operating yet. 
Most of the total load (about 60 per cent) consisted 
of industries which were on the lines already and which 
merely increased their activities, calling for an in- 
crease in transformer capacity. Only about 20 per cent 
(on peak) was lighting and the rest railway load. 

Of the industrial load considerable is electric furnace 
load (30,000 kw.), about 12,000 kw. being supplied 
for making ferro-silicon and 8000 kw. for graphite. 
The daily load factor is 84 per cent now as compared 
with 75 per cent before the war, and the load is about 
the same as a year ago. The peak occurred just before 
the armistice, and the slight slump since then has been 
due largely to stopping of night work. 

As mentioned before, very little line extension was 
necessary during the war, the two principal cable lines 
that had to be installed being for shell and airplane 
manufacture. These were financed by the concerns 
served. 

Buffalo is practically saturated, so far as industrial 
electric service is concerned, so that future increases 
in industrial load will depend to a great extent on the 
development of new industries or the extension of old, 
Isolated steam plants have been practically wiped out. 
It is intended to develop new applications of electricity 
like electric furnace and heating loads. Since the war 
has brought considerable attention from the outside 
world to Buffalo, it is expected that the load will increase 
naturally in any event. The company expects Buffalo 
to become the steel center of the world, or at least a 
ranking second, in the near future. During the war the 
Buffalo Company did obtain an industrial power rate 
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modification, but it merely rectified a condition that had 
existed for some time and did not greatly offset the 
high operating cost. 

Rochester 


If the war had continued to be waged through the 
winter there wouldn’t have been a bit of surplus gen- 
erating capacity available between Albany and Buffalo, 
despite the interconnections made between Albany and 
Utica and between Syracuse and Buffalo. Even the 
Rochester Railway & Light Company, with its diversi- 
fied industries, was cramped to the limit, though it man- 
aged to serve all essential industries in addition to help- 
ing out the Niagara, Lockport & Ontario Power Com- 
pany, from which it ordinarily receives energy. For- 
tunately, the Rochester company had started the com- 
bination of two water-power heads under one plant on 
the Genesee River in 1914, so it went ahead with the 
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FIG. 3—OUTPUT AND PEAK LOADS OF BUFFALO GENERAL 
ELECTRIC COMPANY 


work despite the increase in expense caused by the war. 
This development, which displaced two old inefficient 
plants utilizing only part of the head in two steps of 
27 ft. (8.2 m.) and 94 ft. (28.6 m.) respectively, is de- 
signed for three 12,500-kw. units, to be operated on 
a 140-ft. (42.6-m.) head. Two of the units went into 
service during November, 1917. In addition to utilizing 
the head formerly lost between the old plants, the new 
plant makes use of another increase in head and an 
additional 60,000 kw.-hr. of water storage made avail- 
able by backing the water up to the tailrace of water- 
power developments farther upstream. The old plant 
utilizing the 94-ft. head is still retained for peak load 
operation when sufficient water is available to operate 
it. Since the contracts for this plant had been made 
before the prices of material were seriously affected by 
the European war, the company’s biggest increase in 
expense for this plant was for labor, which began to get 
very scarce and expensive before the plant was com- 
pleted. 

In 1917 an order was also on file for a 10,000-kw. tur- 
bo-generator and the corresponding equipment for the 
company’s steam plant, but this unit was not ready for 
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service until about the time the armistice was signed. 
During 1917 and 1918 all the boilers and turbines that 
were installed were operated to their absolute limit with 
no chance for inspection or maintenance. Coal which 
used to contain 7 per cent ash ran to 12 or 15 per cent, 
and as a result boiler capacity was reduced and stokers 
were clogged with clinkers. Attempts were made to 
operate so as to avoid clinkers, but maximum produc- 
tion was the main consideration, even economy being al- 
lowed to go by the board. At times fuel got dangerously 
low owing to lack of cars. Two critical situations arising 
from boiler trouble were tided over by obtaining 
energy from the Niagara, Lockport & Ontario Power 
Company. Despite the severe operating conditions, no 
serious disasters occurred. However, the equipment 
was so overworked that the maintenance expense is now 
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latter company was so badly in need of power for serv- 
ing war industries along its lines that the Rochester 
company temporarily released it from the contract, 
by direction of the government, and in addition pumped 
back 1000 kw. to 10,000 kw. The old contract will be 
resumed again June 1. 

Most of the increase in load during the war was due 
to stimulation of industries already on the companies’ 
lines, but 10,000 kw. had to be supplied to a “war baby” 
in the form of gun, shell and forge factories. In fact, 
about 80 per cent of the 75-mm. shells were manufac- 
tured in Rochester. To serve these the government ad- 
vanced the cost of the cables, the central-station com- 
pany returning 5 per cent of the power bills as part pay- 
ment on the cables. An arrangement was also made 
whereby the electric company agreed to return, on dec- 
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FIG. 4—SYSTEM OF ADIRONDACK ELECTRIC POWER COMPANY (NEW YORK STATE) WHICH EFFECTED SOME BENEFICIAL INTER- 
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running very high, work having to be done that should 
have been performed during the war. 

Some trouble was also experienced in the summer of 
1918 in not getting the usual amount of water for the 
hydroelectric plants. This was due to water being di- 
verted from the Genesee River into the Barge Canal 
to float barges which had run aground. On the other 
hand, Rochester was served entirely from the hydro- 
electric plants on the Genesee River for four or five 
hours on one occasion by utilizing stored water. 

To get along with the small supply of labor available 
toward the end of the war it was necessary to eliminate 
vacations, except in special cases where the employees’ 
health demanded them, and the men were given double 
pay. Women were employed for clerical work in the 
steam plant and for repairing, testing and reading 
meters,and delivering bills. In addition, the department 
heads did more than their usual work, oftentimes per- 
forming that belonging to positions ranking below their 
own to make up for shortage of help. 

While the company had a contract with the Niagara, 
Lockport & Ontario Company for 6000 kw. in power, the 


laration of peace, the difference between half the cable 
cost and the amount already rebated on bills. This 
agreement was made on the basis that the cables cost 
twice as much as in peace times. For other industries 
the cable capacity, in general, was sufficient with minor 
modifications, and about all the changes which were 
necessary were to increase the transformer rating, units 
of such size being banked as could be absorbed easily 
in peace time. 

Less essential industries were not curtailed to any 
extent, because they automatically reduced loads due to 
difficulty in obtaining material, labor, etc., and to the 
government ordering a reduction in the number of 
styles of shoes, clothing, etc., much of this equip- 
ment bcing manufactured in Rochester. Extensions ex- 
cept to industrial plants were curtailed and lighting 
was reduced by the lightless night orders. This is 
about the only company in the Middle Atlantic States 
where the peak load occurred before the armistice; that 
is, in October. 

Since the armistice was signed the load has dropped 
perceptibly, but rapid recovery is noted, optical, cloth- 
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ing, instrument, camera and other industries now com- 
ing back on lines automatically. In November, 1919, 
it is expected that the load will be 10 to 15 per cent 
greater than in November, 1917. Lighting of all kinds 
is increasing again, lighting of signs being stimulated 
by the company’s painting them free of charge. While 
it may not pay under present price conditions to go out 
after new business of this kind, this company does be- 
lieve it advisable to stimulate business on existing 
services because the equipment is already there. Ma- 
chine shops are shifting back from war work to peace 
work, and government plants can be converted to peace- 
ful purposes, but this will take time. 

Increased operating expenses were partly offset by a 
coal clause in the rates for electric service, but the big- 
gest salvation will be in growth of business. While a 
still further increase in rates is needed, the company 
is adopting every device and economy to avoid it, but 
may have to ask it. 

The combination of two other water-power heads is 
now under way on the Genesee River, and this is ex- 
pected to be completed in one year. This development will 
be similar to the one completed during the war but will 
utilize only 120 ft: (36 m.) compared with 20 ft. (6 m.) 
and 90 ft. (27 m.) used by the plants to be displaced. 
This development and the one completed supplant six old 
hydroelectric stations, give flexibility, higher economy 
and utilize more of the 260-ft. (79-m.) head available 
inside the city of Rochester. Among other improve- 
ments under consideration is the installation of stokers 
which will burn breeze low-grade coal or anthracite 
screenings. 


Great Increase in Chemical and Metallurgical Plants 


Niagara, Lockport & Ontario Power Company.—As 
was emphasized at various times during the war, electro- 
chemical and electrometallurgical industries increased 
their activities very considerably, no locality feeling it 
much more than that around the northern part of New 
York State, where power at a relatively low rate is avail- 
able from Niagara Falls and other water powers. Among 
the 2lectric service companies most affected was the Ni- 
agara, Lockport & Ontario Power Company, which serves 
a strip of territory along the south shore of Lake On- 
tario from Buffalo east to Syracuse, operating lines of 
different voltages up to 66,000. Forty-two per cent of 
this company’s output is sold directly to industrial con- 
sumers, chief among which are the silicon-steel manu- 
facturers, other electrometallurgical and electrochemi- 
cal industries ranking next. Most of these industries 
were already connected to lines of the electric service 
_ company before the war and merely required increased 
transformer capacity to handle their loads. Only one 
“war baby” was connected, that being a government con- 
tract requiring 439,000 kw.-hr. a day. About 44 per cent 
of the output of the Niagara, Lockport & Ontario Power 
Company is sold to distributing companies, which in turn 
had mar.y important war loads connected to their lines. 
The remainder of the power sold by this company is used 
for transportation. The company operates all of the elec- 
tric railways between Buffalo and Syracuse except that 
of the Rochester company. 

The Niagara, Lockport & Ontario Power Company 
operates a 12,000-hp. hydroelectric station on the Os- 
wego River at Minetto, another rated at 35,000 hp. near 
Altmar on the Salmon River, and a 40,000-hp. steam 
station at Lyons. In addition, about 60,000 hp. is pur- 
chased from the Ontario Power Company at Niagara 


ELECTRICAL WORLD 





VoL. 73, No. 20 


Falls. All of the public utilities to which the Niagara, 
Lockport & Ontario Power Company supplies energy in 
bulk also have generating stations, which, while not 
ordinarily called upon to pump back into the transmission 
company’s system, were utilized in some cases to help out 
when there was a shortage of power. Foremost among 
them is the Rochester Railway & Light Company, which 
has water and steam stations. The Empire Gas & Elec- 
tric Company of Auburn and Geneva and the Lockport 
Light, Heat & Power Company also have both kinds of 
stations; the Syracuse Lighting Company has steam sta- 
tions, and the Northern New York Utilities Company 
of Medina has hydraulic stations. Arrangements for 
exchange of surplus energy have been in existence with 
the Rochester, Medina and Syracuse companies, the first 
being the only one from which any large amount of 
energy is ever received, however. 

Before the war the output of the Niagara, Lockport & 
Ontario Company was running about 900,000 kw.-hr. a 
day, but in the last days of the war (Dec. 1, 1918) it 
reached over 1,800,000 kw.-hr. Now it is about 1,200,000 
kw.-hr. a day, but the load is increasing again and is 
about equivalent to that of a year ago—exclusive, that 
is to say, of direct war supplies. The biggest in- 
crease in load took place in the fall of 1915, the load dur- 
ing 1916 remaining practically constant. Fortunately it 
was possible to install a 10,000-kw. steam turbo-genera- 
tor at Lyons in February, 1917, and in September, 1918, 
an additional unit, rated at 12,000 kw., was put in serv- 
ice. However, the demands for power were so severe that 
the government had to order the curtailment of the less 
essential industries to help out the war industries. Help 
was also secured by the Rochester Railway & Light Com- 
pany releasing the Niagara, Lockport & Ontario Power 
Company from a 6000-kw. contract and delivering about 
15,000,000 kw.-hr. in 1918 to loads ordinarily supplied by 
the latter. 

Aside from the large increase of war industries and 
the curtailment of power to less essential industries, 
the most marked effect of the war was to shift the center 
of load from the east to west, changing the voltage regu- 
lation and power factor on the lines. Whereas 15,000 
kw. was ordinarily transmitted eastward from Lockport 
before the war, 12,000 kw. was transmitted toward it 
from the east during the war. To minimize the voltage 
gradient auto-transformers were installed about mid- 
way between the east and west ends of the system to 
permit boosting the transmission voltage 7000 volts in 
either direction. Power factor was improved consider- 
ably by separating the trunk line into two sets near 
Niagara Falls and operating them in parallel at the east- 
erly end of the system. Whereas the ordinary method 
of operating these lines in parallel throughout full length 
gave a poor power factor, carrying the load on a smaller 
number improved it and permitted carrying increased 
loads. Another effect of the war was to increase the 
load factor, that of 1918 being 68 per cent as compared 
with 57 per cent in 1915. 

Since excess generating capacity is now available, no 
extension work will be undertaken until new business 
justifies it. There is no reason to hold up maintenance 
work, however, except high price of porcelain, since cop- 
per as low and steel is medium. While plenty of labor 
is available, skilled workers are still scarce or expensive 
to secure. Some line extensions to serve industrial plants 
or to duplicate overloaded lines are being made, but no 
further interconnection is being considered, as about all 
that can be accomplished along this line has been done. 
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FIG. 1—A THOUSAND-FOOT RIVER SPAN AT JOLIET WITH SPECIAL SLIDING SUPPORTS 
Special sliding supports equalize the strain on the insulators used on these river-span towers, which carry energy away from 


the high-steam-pressure station of the Public Service Company of Northern Illinois at Joliet. 


The river crossing towers are 155 


ft. (47 m.) in height from the top of the foundation to the top of the towers, and the crossing span is 1000 ft. (305 m.) long. 


The dead-end towers, which stand about 360 ft. (110 m.) from the river crossing towers, are 55 ft. 


(17 m.) in height. The tow- 


ers, as shown, carry three circuits, and the conductors, which are of 311,600-cire. mil. stranded copper-clad steel, extend from 


one dead-end tower to the other. 


Three other transmission lines leave the generating station in another direction on 60-ft. (18-m.) 


steel towers, and two transmission tie lines are also carried away from the plant on wooden poles. 


Central Station Progress in the Middle West 


Engineering Developments of the Last Eighteen Months in the Indoor and Outdoor Plants 
and in Customers’ Utilization Apparatus Have a Background 
of Sound Conservation Principles 


in the absence of a large coincident construction 

program during the last eighteen months. Central 
stations spent comparatively little money in the Middle 
West in 1918-19. Yet in spite of this the art has ad- 
vanced in nearly all of its branches, from the coal pile 
to the customer’s motor. Development in some fields 
has been greater than in others, the most marked ad- 
vance, perhaps, being in high-tension work. All have 
made some progress. It is the purpose of this article to 
chronicle those developments which seem to indicate the 
trends that may persist in the coming year. For con- 
venience the article is subdivided into seven sections, 
dealing with fuel, turbine rooms, switching, substa- 
tions, transmission, distribution and utilization. 


I: HAS been possible to make engineering progress 


Coal Storage and Water Powers 


High coal prices and possibilities of coal shortages 
are the conditions that forced development in the cen- 
tral-station fuel situation. Not the least of these de- 
velopments had to do with coal shortage. Central-sta- 
tion engineers had to learn how to store coal economic- 
ally. In many cases they also had to find a place where 
it could be stored without excessive cost and large tracts 
of land were in some cases purchased or rented for 
this purpose. Sometimes the sites were at a consider- 
able distance from the power houses, but they were al- 
most invariably on easy haulage routes. Examples of 
this may be seen in the large coal-storage yards of the 


Commonwealth Edison Company along railroad right- 
of-way outside Chicago, and in the earth-pit storage of 
the Iowa Railway & Light Company adjacent to its 
interurban tracks. Other companies, like the Mansfield 
(Ohio) Electric Light & Power Company, have de- 
veloped gas fields adjoining their plants for the use 
of the plant alone and have arranged for combination 
coal and gas firing. 

Where formerly three factors—namely, adequate 
water, convenient transportation and proximity to load 
center—largely determined plant locations, in the future 
a fourth factor, proximity to economical fuel supply or 
storage facilities, may enter into a company’s choice 
more largely than ever before. 

Still other companies are directing their attention 
to water powers which formerly thev ignored as too 
small. The coming year may see hydroelectric plants 
as small as 100 hp. carefully studied for their possi- 
bilities as fuel savers for interconnected systems. The 
greater use of water power from existing plants is also 
expected to continue. The trend in this direction is evi- 
dent at Keokuk, where the peak has increased from 75,- 
000 kw. to more than 105,000 kw. 

A further development in the fuel situation is the re- 
vival of powdered-coal experimentation in this section 
of the country. Of the development in coal-handling ap- 
paratus little can be said except that smaller stations, 
such as the Northwestern Ohio Light Company at Del- 
phos, have undertaken more serious consideration of 
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coal handling on account of the high cost and shortage 
of labor. Belt conveyors have been adopted in a num- 
ber of new plants like the new one at Toiedo. 

In the larger stations the important development has 
been in connection with the major decisions in design. 
Instead of the former plan, by which the architect for 
large plants designed the building, fitted the boilers 
into it, then cut away some members and strengthened 
others, a new procedure has been adopted. A studied 
boiler-house design is planned to be economical in the 
use of construction material, and in at least one in- 
stance such a course has saved several hundred thousand 
dollars based on the present costs of materials. The use 
of shorter stacks and forced draft has also reduced the 
amount of steel necessary, and this, together with the 
proper design of the bunker supports, contributes large 
items toward the conservation of steel. The careful at- 
tention which is being given to design may lead to the 
incorporation of reinforced concrete in place of steel 
or to the use of other substitute materials, the choice 
depending primarily upon prices at the time the design 
is made. Some steps in this direction have already been 
made by the Tri-City Railway & Light Company at its 
Moline (Ill.) plant. 

Conditions which led to the wider use of coal-han- 
dling apparatus also induced more companies to install 
economizers and stokers. High coal costs and high 
labor costs have forced consideration of this equipment 
in plants where heretofore its advantages were not ac- 
corded a hearing. Economizers are being or have been 
installed in the new generating stations at Kansas City, 
Toledo, Cincinnati, Appleton (Wis.) and elsewhere. The 
new stations at Galesburg, Ill., and Lafayette, Ind.. are 
examples of plants designed to permit economizers to be 
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FIG. 2—INTERCONNECTION AROUND DETROIT 


The Detroit company’s standard transmission potential of 24,000 
volts was increased to 48,000 volts on two new interconnecting 


arteries recently constructed. One line was built between Port 
Huron and Utica, a distance of 50 miles (80 km.), and the other 
was installed from Oakwood to Monroe, a distance of 25 miles 


(40 km.). 


installed later if desired. There is talk of bringing a 
forced-draft chain-grate stoker to the market, but so 
far there is no central-station installation of this kind. 
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The last eighteen months have also seen an increasing 
appreciation of the value of boiler-room instruments. 
This is one of the rapidly growing tendencies that may 
culminate in standardizing on boiler-room instrument 
boards which will be comparable in size and in im- 
portance with the electrical switchboards in the turbine 
room. Something of this nature has been accomplished 
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FIG. 3—-CUSTOMERS’ CO-OPERATION KEEPS MILWAUKEE DEMAND 
WITHIN CAPACITY OF GENERATING STATIONS 


The war requirements of electric steel furnaces and other in- 
dustrial loads called for much more than the full station capacity 
of the Milwaukee Electric Railway & Light Company. When it 
seemed probable that the peak load would reach the danger point 
any evening, the large customers were called up during the day 
and asked to reduce their demand before the evening peak came 
on. The customers realized the conditions and coéperated with 
the company to the best of their ability. This made it possible 
for the electric company to keep the peak load within its com- 
bined station capacity and permitted Milwaukee to make an en- 
viable record in producing war materials for the government. 


in several modern plants, including the station of the 
Union Gas & Electric Company at Cincinnati. The 
same demand for increased coal economy has also led 
to the installation of some pioneer plants. One plant at 
Joliet, Ill., operating on the lines of the Public Service 
Company of Northern Illinois at high steam pressure 
and high steam temperature has shown that desirable 
operating results are to be obtained by paying the 
proper attention to the essential details. Some of the 
larger new power houses, with 25,000-kw. units oper- 


EFFECT OF ARMISTICE ON BUSINESS OF UNION GAS & ELECTRIC 
COMPANY OF CINCINNATI 





Kilowatt-hours Generated —~—— 


Per Cent 
1917 1918 Increase 
August 8,444,982 11,985,302 41.92 
September 9,233,003 12,762,140 38.22 
October 10,748,244 14,290,924 32.90 
November. 11,077,535 13,686,785 23.57 
December 11,223,201 14,631,830 30.38 
January 10,628,634 14,828,548 39.5 
February 9,847,318 13,290,448 35.0 
Year Kilowatt-hour Output Peak Loads (Kw.) 
1914 53,062,085 18,651 
1915 73,861,357 25,725 
1916 97,635,173 31,150 
1917 112,037,853 34,010 
1918 


140,247,456 46,400 


ating at temperatures and pressures that are considered 
standard, are now producing a kilowatt-hour on about 
1.5 lb. of 14,000 B.t.u. (680 g. of 3528-cal.) coal. 
These records in plants like the one at Cincinnati are 
being made with turbines from which the last two 
stages have been removed. 


Load Conditions and Turbine Sizes 


Recent turbine-room developments in the Middle West 
divide themselves into two classes—those for plants 
serving war needs and those for plants in less active 
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centers. In the cities serving munition loads additions 
to plants required by normal growth have been ac- 
celerated somewhat by war conditions. These additions 
to equipment were planned and in most cases were con- 
tracted for prior to the country’s entrance into the Eu- 
ropean war. The increases in load were greater than 
the increase in generating capacity, however, in most 
instances. The discrepancy was sometimes met by oper- 
ating with a smaller margin of safety, as shown in the 
data (Fig. 5 and Fig. 3) cited from the Detroit and Mil- 
waukee companies. In other cases, notably Milwaukee, 
it was also met to a certain extent by improved equip- 
ment, such as new stokers, increased boiler capacity, 
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year of 31.2 per cent. The apparent decrease due to 
the armistice appears to be 6.5 per cent. This is quite 
insignificant, however, in comparison with the increase 
of 164 per cent which the company showed between the 
years 1914 and 1918. With some industries slacking 
down and with new industries hesitating to invest 
money at a time when labor and material costs were so 
high, some companies made really serious attempts to 
offset the loss in war load by going after higher-rate 
business. 

The turbines that are being installed in large sta- 
tions indicate that units of from 25,000 kva. to 35,000 
kva. are becoming most popular. Instances of this 





FIG. 4—VIEWS OF RECENTLY COMPLETED STEAM GENERATING STATION OF UNION GAS & ELECTRIC COMPANY, CINCINNATI 


A—View of the station from the Ohio River. The plant will have an ultimate capacity of 100,000 kw., of which 50,000 kw. 
has been installed. Enviable operating records with both gas and coal fuels are being made. <A 13,200-volt underground trans- 
mission system connects this station with the old plant and the five substations. B—Coal storage and apparatus for handling 
the fuel economically. Combustion engineers realize the advantage of burning properly prepared coal and are experimenting 
with methods of crushing coal at various locations between the mine and the stoker. C—Switch-house interior, showing liberal 
use of doors, barriers and other protective apparatus which are the results of continued safety-first campaigns. D—Boiler-room 
instrument and control panels have been installed at easily 


etc. The signing of the armistice and the resultant 
slowing down of industry reduced the demand on some 
of the larger systems, including Milwaukee, by several 
thousand kilowatts. On others the effect was not ap- 
preciable. The three months just prior to the signing 
of the armistice (August, September and October of 
1918) showed an average rate of increase of 37.7 per 
cent in the kilowatt-hours generated by the Union Gas 
& Electric Company of Cincinnati compared with the 
previous year. The average for three months following 
the cessation of fighting (November, December and 
January) shows an average increase over the previous 


accessible points. 
in the Middle West that boiler-room instruments are as essential as the instruments on the electrical switchboards. 


This is indicative of the growing appreciation 


tendency will be found at Minneapolis, Moline, Cin- 
cinnati, Cleveland, Toledo, Louisville, Chicago, De- 
troit and Kansas City. In smaller stations it is prob- 
able that turbines with comparatively high water rates 
may within the next twelve to eighteen months be re- 
placed by modern and more efficient units. Such a 
change is being considered for an Illinois station con- 
taining 2500-kw. turbines purchased about six years 
ago. These units can show records of steam consump- 
tion around 22 lb. (10 kg.) per kilowatt-hour, but 
modern turbines of 5000-kw. rating, which could now 
logically be installed in this station, would show a wa- 
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ter rate around 13 lb. (5.8 kg.) per kilowatt-hour. With 
coal at present prices a substitution of the more efficient 
turbines could probably be justified. There are many 
stations which have not been serving war-time loads 
where the installation of new equipment has been de- 
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FIG. 5—DECEMBER, 1918, PEAK OF DETROIT EDISON COMPANY IS 
84.4 PER CENT OF PLANT RATING 
The aggregate rating of the generating stations of the Detroit 
Edison Company last December was 204,075 kw., and the peak 
was 172,000 kw. In 1916, however, when the plant rating was 
only 130,800 kw., and in 1917, when the rating was 153,300 kw., 
the maximum demand on the system was less than 3 per cent 
below the ratings of all the generators available in each year. 
The kilowatt-hours generated during 1918 totaled 773,876,700, or 
an increase of 13 per cent over 1917, which in turn showed an 
increase of 22 per cent over 1916. 


layed so long that it may now be necessary to install 
additional generators, etc., regardless of the condition 
of the labor and material market. 


Results of Safety First in Switching 


The effect of the continued safety-first campaigns 
is noticeable in the design of the generating stations 
and substations which have been built in the Central 
Western States during the past few years. These 
results manifest themselves in the more liberal use of 
barriers, doors and protective screens, and one of the 
photos of the Cincinnati station (Fig. 4) illustrates this. 
There is also a tendency to minimize the hazard in oper- 
ating disconnecting switches through the use of re- 
motely controlled, manually operated “disconnects,” 
through auxiliary fused disconnects, through oil 
switches in which disconnecting switches are an integral 
part of the operating mechanism, and through other 
devices designed to show the operator whether the “dis- 
connect”’ which he may be about to operate is open or 
closed. Such devices as these, in addition to minimizing 
hazard, also save time. There also appears to be a 
tendency to isolate the transformers from switching 
equipment and from positions usually occupied by the 
operating force. The Public Service Company of North- 
ern Illinois has placed barriers around 2300-volt po- 
tential transformers and other similar apparatus in- 
stalled in its new substation at Joliet. 

Another unique development in switching occasioned 
by the interconnection of long lines to form looped net- 
works has come to light. In this particular instance the 
two lines which formed the loop operated at 110,000 
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volts and 33,000 volts respectively, one being something 
less than 100 miles (160 kim.) while the other was twice 
as long. Both were fed from the Keokuk power sta- 
ticn and they came together at a synchronizing station 
at the other end. When it was desired to place these 
two lines in parallel at their outer end the time lag on 
the longer line was found to be so great that the need 
for a phase-shifting device arose. The connections for 
synchronizing the lines were made through frequency 
changers, and it was a comparatively simple matter to 
shift the stator of one of these frequency changers 
so that the proper phase relation could be obtained for 
synchronizing. The stator is now adjusted manually, 
but a motor-operated device will probably be installed 
for this purpose later. 

There is a definite trend toward the construction of 
outdoor substations in the Middle West, and the feasi- 
bility of building outdoors is no longer a source of 
argument. Such stations are gaining in popularity, 
not only for operating one or two 2300-volt feeders from 
a high-potential transmission line, but also for sup- 
plying large individual industrial plants. 

The outdoor substation practice in the Middle West 
has probably made its most striking advance in the di- 
rection of standardization of design. However, the 
trend has been toward standardization by individual 
companies rather than by any section or group up to 
the present. Unless a concerted effort is made to reduce 
the number of standards to a minimum, it seems likely 
that each company will develop a standard substation of 
its own or it will adopt that of a neighboring company 
and only a few companies at most will employ the same 
standard design. Several companies have worked out 
standard designs for 33,000/4000-2300 volt substations, 
some companies specifying wood-pole construction, some 
specifying steel-tower construction, while others, in- 
cluding St. Louis, use both to meet different conditions. 
In the best of these designs the aim has been to use a 
minimum amount of erection material, all of which 
can be taken from standard stock, and to arrive at a 
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FIG. 6—12,000-VOLT INDUSTRIAL SUBSTATION IN CHICAGO 
MUNITIONS PLANT 


This customer’s substation was laid out by the Commonwealth 
Edison Company with two incoming 12,000-volt lines. The bank 
of three 500-kva. single-phase power transformers may be con- 
nected to one incoming line and the bank of three 360-kva. trans- 
formers may be connected to the other line. However, the di- 
agram is so laid out that both banks of power transformers can 
be connected to either line or both lines can be tied in together 
to feed the entire station. Duplicate 75-kva. lighting transformers 
are connected to the 12,000-volt lines, making the lighting inde- 
pendent of the power service. 


design which would fit a variety of conditions. Future 
designing of substations where this policy is carried out 
will be necessary only for special applications. 

There has been a rather marked difference of opin- 
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ion among Middle Western engineers in the last 
eighteen months as to whether transformers should be 
hung on poles or set on the ground. The practice of 
drawing this dividing line at substations containing 
three 25-kva. units appears to be gaining in popularity. 
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FIG. 7—33,000-VOLT OUTDOOR SUBSTATION USED IN NEBRASKA 


This pole-type outdoor substation is the standard small sub- 
station used by the Central Power Company of Grand _ Island, 
Neb., for serving rural communities from its 33,000-volt lines. 
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Where more than three 25-kva. units are incorporated 
in the design an important Wisconsin company sets the 
transformers on the ground, and for stations of smaller 
ratings than these it hangs the transformers on poles. 


Transmission-Line Practice 


Transmission lines have been the 
salvation of the public utility busi- 
iness in the small towns. This is es- 
pecially true in Illinois and other 
nearby states, where the intercon- 
nected networks are fairly complete. 
Coal prices would have driven small 
isolated stations into bankruptcy in 
many of these communities. As it 
was, a large number of municipal 
power plants in this section of 
the country sought transmission-line 
service to avoid increasing rates to 
extraordinarily high figures or piling 
up a large deficit. In serving some 
of these small communities the ten- 
dency is toward longer spans. While 
125-ft. (38-m.) spans were formerly 
in vogue, distances exceeding 200 ft. 
(61 m.) are now being used with suc- 
cess. This is quite an item in reduc- 
ing the cost of transmission lines 
when it is figured that the cost of a 
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neers connected with the manufacture of high-tension 
apparatus in the Middle West it appears that 33,000 
volts as a common high-tension potential has passed the 
peak of its popularity and that it must give way to 44,- 
000-volt and 66,000-volt service. These engineers be- 
lieve higher voltages are necessary to take care of the 
larger blocks of power that must be handled, and 66,000 
volts does not appear to be much more troublesome to 
handle than 33,000 volts. There is also some tend- 
ency in high-tension transmission to break away from 
the delta-connected system. The Northern States Power 
Company is operating its system star-connected, and 
other Middle Western companies are contemplating a 
change from delta to star connection. When the delta- 
connected system was adopted in earlier days its princi- 
pal advantages were thought to be the possibility of 
operating in open delta and the further possibility of 
operating with one leg of the line grounded. It has 
been found in practice that it is just as possible to oper- 
ate in open star, and that for long mileages it is not 
advisable to run with one leg of a delta system grounded, 
because the charging current flowing to the ground will 
open the breakers. The belief seems to prevail in the 
section that delta operation is not objectionable for 
small systems but that large systems rob it of its ad- 
vantages. This situation led engineers to ask what 
would happen when a system operated at 110,000 volts 
star-connected was transformed to 66,000 volts star or 
44,000 volts star. The most likely answer seems to be to 
use the ground wire as a fourth conductor to eliminate 
the trouble that arises from operating a star-to-star 
three-wire system. 

Transmission progress of another type is being made 
by Middle Western operating companies which control 
a large number of properties. One of these upon mak- 
ing an analysis found that fifteen voltages were being 





FIG. 8—-FIRST UNIT OF THE KANSAS CITY LIGHT & POWER COMPANY’S NEW POWER 


PLANT NEARING COMPLETION 


pole top is about $15. Wooden arms This unit will house three 20,000-kw. turbo-generators and will cost about $5,- 
ei j 7 ‘ 500,000. Of this expenditure the equipment costs represent about 65 per cent and 

are gaining in popularity for this the building costs about 35 per cent. The switchboard costs will be about $250,000. 
k The building is unique in that the foundations will cost more than the superstructure, 
work. but this is accounted for by the fact that the plant, built on the bank of the Missouri 


The proper choice of voltages in 
high-tension transmission is receiving 
careful consideration. To some engi- 


water from an 


30,000-kw. 


machines can be installed. 


River, stands over an immense condenser well about 60 ft. (18 m.) deep and draws 

intake well 
second condenser well, which is yet to be excavated, it is likely that two 30,000-kw 
machines will be set. 


excavated to approximately the same depth. Over the 


It will be necessary to extend the building before any of the 
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used by its various subsidiaries. To obtain the benefit 
that comes through interchangeability of materials and 
apparatus, particularly transformers, and in order to 
conform with the manufacturers’ standards, this com- 
pany proposes to work toward the following standard 
voltages: 2300 volts (4000 volts Y, using 2300-volt equip- 
ment) ; 6600 volts (11,430 volts Y, using 6600-volt equip- 
ment) ; 13,200 volts; 33,000 volts. High-potential trans- 
mission lines were worked and tested alive to a greater 
extent during the war than ever before, and the Utilities 
Development Company of Indiana is one of the com- 
panies of the Middle West which have adopted this prac- 
tice. Considerable experimental work has been done, 
and as a result engineers expect that much more work 
will be done with “hot” lines in the future. 


Refinements in Distribution Practice 


While not a great many additions to distribution sys- 
tems were made in the Middle West during the war, 
some refinements in distribution practice were worked 
out. Moreover, since the war ended a considerable 
quantity of distribution construction work has been 
started to supply the requirements of veople who were 
asked to defer their demands when labor and material 
were so badly needed by the government. Reinstate- 
ment of the two-pole free-extension rule by the com- 
missions in Illinois and other states may have acceler- 
ated this action. 

Chief among the refinements that have been made in 
distribution practice are the successful banking of 
transformers and interconnecting of secondaries on the 
overhead system of the Minneapolis and other com- 
panies; the successful reinstallation of old lead-covered 
cable in Chicago and the constantly growing use of 12,- 
000-volt and 13,200-volt service for wholesale industrial 
customers in Chicago, Milwaukee, St. Louis and Cleve- 
land. The use of these voltages has proved so satis- 
factory for supplying the large industrial loads that 
engineers believe the practice is now well established. 

The last eighteen months have also seen a cessation 
of the arguments between advocates of 25-cycle and 60- 
cycle energy for large industrial-plant service. Sixty 
cycles now appears to be the accepted frequency if judg- 
ment may be based on the types of equipment installed 
in mills at Youngstown, Ohio, Peoria, Ill., and near 
Chicago. The development of relay installations for 
isolating trouble has been carried out along the line 
which was outlined earlier, with results that are said 
to be entirely satisfactory. 


- Problems of Utilization 


On account of the fact that the central stations of 
the Middle West were fairly well supplied as to gen- 
erating capacity when the United States declared war, 
and because of the further fact that a great deal of in- 
dustrial development took place in that territory, there 
was really more of engineering accomplishment on the 
premises of the central-station customer than in either 
the indoor or outdoor plant of the company itself. One 
such notable development has occurred in the soft- 
coal fields of several states. It has long been known 
that power production at coal mines was on a very in- 
efficient basis, but it required the high coal prices to 
bring this home to the mine operators. Since they have 
seen it these operators have begun buying power in 
bulk, building their own substations and caring for their 
own distribution. One coal-mining company which is 
purchasing power in bulk for a number of substations 
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has been able to take advantage of diversity which the 
central-station company counted on getting when it 
made the rate to which it at first thought the coal- 
mining company was entitled. Further development of 
this tendency on the part of coal companies to buy power 
in bulk for several of their mines may lead to changes 
in the type of rate schedule so that the fixed charge 
may be based on kilowatts of transformer installation 
rather than on kilowatts of maximum demand. Some 
very competent engineers in western Pennsylvania favor 
the former scheme. 

A somewhat similar proposition on a smaller scale has 
developed in connection with the farm power business. 
This has again become a live topic, as the prices of the 
farmers’ products have increased and as national ad- 
vertising of gasoline-engine, storage-battery, farm- 
lighting plants has stimulated the farmer’s interest in 
electric lighting. At least three companies in Illinois 
have been formed to buy high-tension service and to 
build transmission lines which will carry energy to the 
farmer. To some observers it appears that the situa- 
tion is very much like the one which existed in the tele- 
phone industry about fifteen years ago. Some of the 
larger telephone companies did not feel called upon to 
serve the farmer. The farmer, wanting the service and 
having money to pay for it, provided it for himself after 
a fashion. There was usually a considerable lack of 
engineering in his methods of providing himself with 
service which later reacted to the disadvantage of the 
telephone companies when they took over the lines which 
the farmer had built. Engineers who believe that this 
situation exists are advising the central-station com- 
panies not to make the same mistake which the tele- 
phone companies made earlier. In some places the ad- 
vice has been well taken, as central stations are showing 
an interest in the farmer’s venture and are seeing to it 
that three-phase lines are being constructed for the 
purpose of serving him. 

Other developments are under way which promise to 
advance the industry materially as their advantages be- 
come more generally understood. Among these are the 
“triplex process” for electric steel melting employed by 
the Illinois Steel Corporation, the further development 
of motor drive in the sugar-manufacturing industry, 
complete electrification of steel mills such as Brier Hill 
at Youngstown, Keystone Steel & Wire at Peoria, and 
the Acme Steel Goods Company near Chicago. These 
mills represent three different branches of the steel 
industry. 

Important developments are also promised in the 
electric refrigeration industry, especially in connection 
with small motor-driven plants for household and small 
commercial use. This is of particular importance to 
the central-station industry this year on account of the 
fact that practically no natural ice has been stored in 
the Middle West south of Oshkosh, Wis. Development 
in electric heating is also confidently expected, but this 
may perhaps be rather of a commercial nature than of 
an engineering nature, since the electric steel-melting 
furnace and the continuous-process enameling oven have 
been practically perfected. 

Another engineering development in utilization prac- 
tice will be found in the improved illumination being 
installed in factories. Efforts to interest manufacturers 
in higher intensity lighting have influenced the design 
of industrial lighting systems in practically all parts of 
the country. 
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War-Time Service Problems in New England 
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Details of Plant Growth, Connected Load and Enforced Economies, Together with the Other 
Factors Which Have Demonstrated the Reliability of Central-Station 
Service in Spite of Unprecedented Obstacles 


N ENORMOUS increase in output made possible 
A by liberal plant reserve at the beginning of the 
war and by prompt additions to plants thereafter 
enabled greatly augmented loads to be satisfactorily car- 
ried by the central-station companies of New England. 
Energy was thus made available to numerous war 
industries far more quickly than would have been fea- 
sible had these plants attempted to meet their entire 
power and lighting service growth by the enlargement 
or new construction of small and inefficient isolated 
plants. The high efficiency of central-station service, 
combined with interconnection of plants, released im- 
portant generating capacity for war service and saved 
fuel by taking advantage of non-coincident peaks. 


Station Ratings and Connected Loads of Ten 
Massachusetts Companies 


The leading central stations in Massachusetts (Table 
I, page 1009) increased their plant rating from 191,471 
kw. in 1914 to 301,350 kw. in 1918, a gain of 57.5 per 
cent. The combined connected loads of these plants 
rose from 324,185 kw. to 568,387 kw., an increase of 
75 per cent. The ratio between connected load and sta- 
tion rating was 1.69 in 1914 and 1.89 in 1918. In 1914 
the combined peaks of these plants totaled 109,836 kw., 
against 184,616 kw. in the fiscal year 1918 (ended June 
30). The increase in combined peaks, neglecting their 
non-coincidence, was 68 per cent. It is noteworthy, 
however, that the reserve rating over the peak was 
81,635 kw. in 1914 and in 1918 it was 116,734 kw. The 
ratio of station rating to peak was 1.74 in 1914 and 
1.63 in 1918. There is no question that as the war 
progressed the equipment was worked more intensively, 
and again, the policy of interconnection has achieved 
wider recognition as an economic benefit. During this 
period the ten companies increased their purchases of 
energy from other companies from 2,526,506 kw.-hr. in 
1914 to 28,598,748 kw.-hr. in 1918, while their sales of 
energy to other companies increased from 13,887,027 
kw.-hr. to 37,207,081 kw.-hr. This total interchange 
of energy in ten cases only is significant of a new 
viewpoint among companies of larger size, many of 
which produced practically all the energy delivered at 
their system buses prior to the war. 

In 1910 the combined generator rating of these com- 
panies was 118,959 kw., and their combined connected 
loads were 194,358 kw. Table II shows the generator 
rating, connected load and total energy delivered at 
the buses of these stations 1m the fiscal year 1910. Table 
V shows the comparative growth of plart rating dur- 
ing the four years preceding the war with the four 
years of war, as well as the comparative increases in 
connected load and the energy outputs. 

It will be seen that in the four years preceding the 
war, the station rating cf these companies increased by 
72,512 kw., while from 1914 to 1918 it increased by 
109,819 kw., or about 50 per cent more than in the 
last four years of peace. The total kilowatt-hour out- 
put of these systems increased by 141,552,463 kw.-hr. 


from 1910 to 1914 on the basis of a per annum com: 
parison. This was a 75.6 per cent increase in itself, 
but the pressure of war business actually forced the 
1914-1918 per annum output up by 283,250,895 kw.-hr., 
reaching a grand total output for these ten stations of 
611,675,092 kw.-hr. in the fiscal year 1918. In other 
words, the plant ratings combined at the beginning of 
the war were increased 57.5 per cent during the war 
and the outputs were increased 86.4 per cent. The — 
connected loads gained 75.5 per cent. Near the end of 
the war these ten important stations in the single state 
of Massachusetts were producing (by generation or pur- 
chase) nearly three and one-third times the output they 
handled in 1910, and this with but two and one-half 
times the plant available in 1910. During the war the 
extension of stations was often seriously hampered by 
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FIG. 1—CONCENTRATION OF POWER AND POSSIBILITIES OF IN- 
TERCONNECTION AS PROPOSED BY SECRETARY LANE FOR THE 
NORTH ATLANTIC SEABOARD 


shortage of labor, material and transportation difficul- 
ties, despite priority rights, and the quality of fuel 
available was at times most unsatisfactory. Costs ir- 
creased heavily, but with the exception of the intro- 
duction of coal clauses into contracts embracing the 
sale of energy in larger amounts, the companies in gen- 
eral rendered service without radical departure from 
the pre-war rates. Even coal clause and war surcharge 


increases were generally recognized by customers as 
just, and in commission rulings little trouble was en- 
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countered from this source. These were often of the 
order of 0.5 cent per kilowatt-hour or less. 

A graphic exhibit of how a progressively managed cen- 
tral station has shared its growth with its community, 
so to speak, appears in Fig. 2. From 1908 to 1911 the 
company did a small business, the rates yielding a total 
revenue about in proportion to the output. A period 
of rapid expansion then began, continuing to the out- 
break of the war. The company (at Worcester, Mass.) 
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FIG. 2—OUTPUT AND REVENUE FOR WORCESTER (MASS ) ELEC- 
TRIC LIGHT COMPANY DURING 1908 TO 1918 


received a lower average revenue in proportion to its 
output each year, though its total revenue increased sub- 
stantially. The war gave a sharp jolt to the company’s 
normal growth of business for a year or so; after which 
the pro-Ally stride was hit in war-material production, 
and from 1915 forward the growth of output was ex- 
tremely rapid. In spite of increased costs of fuel, labor. 
capital and commodities generally, the company con- 
tinued to give the community more and more for its 
money, on the average, and the “spread” between the 
two ascending curves furnishes eloquent testimony that 
the company serves its public without attempting to 
cxact a revenue even directly proportionate to the out- 
put. 

The increases in total outputs for ten systems dur- 
ing the fiscal years 1914, 1917 and 1918 are shown in 
Table VI. The output of companies serving Worcester, 
Fall River, Brockton, Lowell and Cambridge virtually 
doubled during the war. At Salem it more than trebled, 
and at New Bedford it rose to the extracrdinary figure 
of ten times the 1914 output. This last increase was 
the result in large measure of the acquisition of great 
textile mills as customers, combined with energetic de- 
velopment of general patronage and plant construction 
to meet the needs of the future. Utilities serving the 
Buzzards Bay and Cape Cod districts of Massachusetts, 
including street-railway lines and central stations, are 
interconnected with New Bedford, where a tidewater 
plant has recently been constructed, of 37,000 kw. rating, 
to bear the chief burden of electrical service supply in 
a territory whose most distant point, the naval aviation 
base at Chatham, is about 90 miles (126 km.) away. 
Diversified manufactures for war service were supplied 
at Worcester, Lowell, Springfield and Cambridge. The 
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Boston Edison company supplied energy to extremely 
varied customers during the war, some of the more im- 
portant including the destroyer plant at Squantum of 
2000 kw., the Watertown Arsenal, of 10,000 kw., the 
Boston Navy Yard, Boston army base and numerous 
manufacturing plants. The increase at Salem was due 
among other things to the taking over of service to a 
very large textile plant and to the completion of the 
Salem-Malden-Revere tie line. Reference to the results 
of the first year’s operation of this line was made in the 
ELECTRICAL WORLD of Sept. 21, 1918. 

Tables III and IV show the growth in connected power 
loads and in the total energy sold by the ten companies 
named during the four years preceding the war and the 
major part of the war period. It is significant that 
from 1910 to 1914 the connected power load did not 
quite double for these companies combined, whereas 
during the war it was considerably more than doubled. 
Looking at this increase from another angle, it appears 
that the combined power-load (connected) increase from 
1910 to 1914 was 66,468 kw., whereas during the war it 
increased 171,127 kw. In other words, the increase in 
connected power load during the war period was nearly 
two and six-tenths times as great as in the last four 
years of peace. As for total energy sold by these com- 
panies to commercial customers, including other utili- 
ties but not street lighting, the output delivered in- 
creased by more than 115,000,000 kw.-hr. in the last 
four years of peace and by more than 226,000,000 
kw.-hr. in the war period. That is, had the increase in 
output enjoyed in 1910-1914 been followed in 1914-1918, 
the output sold in the latter period would have been over 
100,000,000 kw.-hr. less than was actually experienced. 


Expansion of Rhode Island, Connecticut, New Hamp- 
shire and Maine Companies 


Other New England companies also underwent a re- 
markable expansion during the war period. The Nar- 
ragansett Electric Lighting Company, Providence, R. I., 
for example, sold 36,477,837 kw.-hr. in 1914, 45,377,485 
kw.-hr. in 1915, 61,893,000 kw.hr. in 1916, 100,242,080 
kw.-hr. in 1917 and 132,150,000 kw.-hr. in 1918. Dur- 
ing this period the generating plant capacity rose from 
21,650 kw. to 79,000 kw. and the peak loads increased 
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FIG. 3—-COMPARATIVE DAILY OUTPUTS MARCH, 1918 AND 1919, 
FOR BRIDGEPORT (CONN.) DIVISION OF UNITED ILLUMINAT- 
ING COMPANY 


from 16,900 kw. to 45,000 kw. In 1910 the station rat- 
ing was but 15,500 kw. The expansion during the war 
was nearly fourfold, and yet the gross earnings for 1918 
were but about 107 per cent more than in 1914, or $3,- 
464,623 against $1,670,253. A better instance of taking 
the public into partnership with its growing business 
could hardly be cited. 
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TABLE I—INCREASE IN GENERATOR RATING AND PEAK LOAD 
IN KW. FOR MASSACHUSETTS COMPANIES DURING 
WAR PERIOD (APPROXIMATE) 


Year Ended June 30 





1914 1918 
Boston Edison (a) 101,400 116,400 
(b) 63,131 83,966 
Worcester (a) 14,620 34,600 
(b) 8,500 17,000 
Salem (a) 4,500 17,000 
(b) ; 3,600 11,300 
Fall River (a) 10,000 15,200 
(b) eather, 4,750 9,756 
Brockton (a) : 10,926 18,500 
(b) ae 4,555 9,000 
Lowell (a) vents tated 5,400 9,550 
(b) 7 3,940 8,000 
Springfield (a) : 19,025 33,600 
(b) 9,200 15,000 
New Bedford (a) 11,550 37,000 
(b) 2,900 17,800 
Cambridge (a) 7,400 11,000 
(b) 4,875 7,600 
Lynn (a) 6,650 8,500 
(b) 4,475 5,200 
Total generator rating 191,471 301,350 
Total peak loads 109,836 184,616 
Total reserve capacity 81,635 116,734 
(a) Represents generator rating; (b) peak load 
TABLE II—GENERATOR RATING, CONNECTED LOAD AND 
OUTPUT, 1910 
Generator Cennected Total Kw.-Hr 
Rating in Kw. Load in Kw at Buses 
Boston Edison 73,850 120,279 112,999,207 
Worcester 5,460 8,276 7,165,420 
Salem 2,700 5,795 4,002,978 
Fall River. 3,160 5,474 4,873,250 
Brockton 5,061 6,372 8,079,038 
Lowell. 5,400 10,542 12,986,367 
Springfield 10,730 13,582 17,156,328 
New Bedford. 2,36 3,855 2,350,714 
Cambridge 4,900 8,346 7,346,000 
Lynn 5,336 11,837 9,912,432 
Total... 118,959 194,358 186,871,734 


TABLE II—CONNECTED POWER LOAD IN KW. OF TEN COMPANIES 
FOR 1910, 1914, AND 1918 





1910 1914 1918 

Boston Edison 42,821 79,654 185,940 
Wercester 1,548 11,384 20,966 
Salem. 2,910 2,895 9,170 
Fall River 1,513 4,910 14,833 
Brockton 2,513 5,784 10,638 
Lowell... 6,160 6,305 11,544 
Springfield : 5,707 10,053 14,790 
New Bedford ; 751 3,034 24,293 
Cambridge 3,236 7,460 9,695 
Lynn 3,094 5,242 6,079 

Totals 70,255 136,721 307,848 

Increase (four years) 66,468 171,127 


TABLE IV—KW.-HR. SOLD CO M MERCIAL CUSTOMERS (EXCLUDING 


STREET LIGHTING) 


1910 1914 


1918 
Boston Edison 65,052,414 130,653,669 187,262,943 
Worcester 4,555,508 24,198,484 48,024,886 
Salem 2,354,028 7,010,899 30,940,093 
Fall River....... 2,444,193 9,209,602 25,349, 115 
Brockton............-. 5,520,062 9,329,687 22,970,578 
ROGIUEE: oc baeSee ees ‘ 8,529,620 7,646,899 20,971,128 
Serie, «oon ss cc cence 10,030,361 17,944,018 35,173,347 
New Begtoed. .. 6 ccc ses. 1,476,772 4,035,347 53, 136,983 
CM aicedtaccanedecca 4,854,664 9,117,206 19,037,754 
RNs ie ctuie buacedeawmes eade’s 6,669,721 7,783,298 10,590,932 
TORO: i dnciscsacentietes 111,487,343 226,929, 109 453,457,759 


115,441,766 


226,528,650 
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TABLE V—COMPARISON OF COMBINED PLANT RATINGS, CON- 
NECTED LOADS AND ENERGY OUTPUTS AT BUSES, PRE- 
WAR AND WAR YEARS, FOR THE COMPANIES 
LISTED IN TABLE I 


Total Kw.-Hr 
at Buses 


Total Generating 
Rating in Kw 


Connected 


Fiscal Year Load, Kw. 


1914 ; 191,47) 324,185 328,424,197 
1910 118,958 194,358 186,871,734 
Increase 72,512 194,358 141,552,463 
Increase, per cent 61.5 66.5 75.6 
Fiscal Year 
1918 301,350 568, 387 611,675,092 
1914 191,471 324,185 328,424,197 
Increase 109,879 244,202 283,250,895 
Increase, per cent 4:3 75.5 86.4 


TABLE VI—TOTAL KW.-HR. OUTPUTS FOR TEN CENTRAL-STATION 





SYSTEMS 
Fiscal Year 1914 1917 1918 

Boston Edison 188,723,854 252,732,114 273,102,645 
Worcester 31,564,026 51,178,400 61,997,800 
Salem 9,188,860 22,334,290 33,103,670 
Fall River 13,578,430 21,896,597 31,552,692 
Brockton. 13,990,203 27,059,110 30,286,260 
Lowell 12,785,899 23,481,871 28,179,512 
Springfield 27,900,008 44,091,825 49,801,164 
New Bedford 6,283,355 30,306,662 62,831,921 
Cambridge 12,404,482 21,248,799 24,956,708 
Lynn 12,005,080 15,289,960 15,862,720 

Totals 328,424,197 449,619,538 611,675,092 


a = as a 


TABLE VII—COAL CONSU MPTION PER KW.-HR. GENERATED 
AND COAL COST PER TON 


Lb. Coal per Kw.-Hr Average Coal Cost per 


Generated Ton 

1914 1917 1918 1914 1917 1918 
Boston 2.129 2.008 1.95 $3.920 $3.756 $5.75 
Worcester 2.541 2.642 3.11 4.180 5.732 7.38 
Salem Semaeaes 2.23 2.06 1.9 4.218 5.12 8.25 
Fall River........... 2.208 2.396 2.31 3.931 5.076 7.76 
Brockton. ... 3.055 2.230 2.10 4.659 4.935 6.91 
Lowell 3.975 2.309 2.22 4.585 4.957 6.76 
Cs oa csiern: ~cnens ‘ ; wand 4.332 6.024 7.20 
New Bedford 3.861 2.290 2.91 3.942 6.115 7.65 
Cambridge. . 2.544 2.383 2.52 3.933 6.387 7.35 
Lynn 2.30 2.91 2.5 3.730 5.551 12.76 


* Combined steam and hydroelectric plants 


TABLE VIII—STATION OPERATING EXPENSES IN WAR PERIOD IN 
CENTS PER KW.-HR. MANUFACTURED AND SOLD 


Per Kw.-Hr. Manufactured Per Kw.-Hr 


Total 


Fuel —Labor— — . Sold 

1914 1918 1914 1918 1914 1918 1914 1918 
Boston.......... 0.373 0.499 0.150 06.198 0.675 0.872 0.975 1.142 
Worcester 0.474 1.026 0.104 0.101 0.698 1.276 0.817 1.392 
Salem. ..... O.511 0.711 0.166 0.096 0.778 0.899 0.920 0.945 
Fall River. 0.441 0.801 0.135 0.094 0.686 0.983 0.856 1.134 
Brockton.... 0.635 0.650 0.235 0.159 0.989 0.897 1.339 1.132 
Lowell. . 0.629 0.670 0.195 0.148 0.956 0.943 1.294 1.152 
Springfield .. j 0. 137 0.803 1.443 1.020 1.547 
New Bedford 0.680 0.685 0.437 0.080 1.276 0.824 1.604 0.948 
Cambridge 0.447 0.828 0.345 0.259 0.932 1.183 14.123 1%. 483 
Lynn.. 0.476 1.229 0.198 0.251 0.928 1.840 1.207 2.379 


TABLE IX—DIVIDENDS AND BALANCE PER KW.-HR. SOLD, IN 


CENTS 
Dividends——. — Balance — 

1914 1918 1914 1918 
Boston Edison. 1.724 1.302 : ] 0.040 
Worcester. 0.751 0. 373 0.112 0.097 
Salem 0.637 0.253 ed aah 
Fall River 0.809 0.409 0.001 0.006 
Brockton. 0.492 a 0.161 
Lowell 0.996 0.510 0.642 0.311 
Springfield 0.717 0.712 0.117 
Cambridge 1 003 0.752 0.229 
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In the past four years the output of the Hartford 
(Conn.) Electric Light Company increased from 54,- 
500,000 kw.-hr. to 93,000,000 kw.-hr., and that of the 
New England Power Company, the largest wholesal- 
ing company in this territory, increased from 120,000,- 
000 kw.-hr. in 1914 to 323,000,000 kw.-hr. in 1918. In- 
cidentally, this system produced but 34,000,000 kw.-hr. 
in 1910. In 1916, the year before the United States en- 
tered the war, the company’s output was 246,000,000 
kw.-hr., and in 1917 there was an increase to 300,000,000 
kw.-hr. The Hartford company’s plant rating increased 
from 18,200 kw. to 38,000 kw. in the 1914-18 period. All 
through industrial New England the grewth of central 
stations and hydroelectric systems was quickened by the 
war, and while in some cases a very rapid expansion fol- 
lowed the entrance of the United States into the con- 
flict, in general the manufacture of war material for 
the Allies in the first three years of the struggle brought 
about the major part of the expansion and laid the 
foundation for much future development. The Turn- 
ers Falls (Mass.) Power & Electric Company, another 
great wholesaler of energy, sold 48,269,210 kw.-hr. in 
1916, 100,565,300 kw.-hr. in 1917 and 116,630,855 kw.- 
hr. in 1918. 

A few more examples of growth in load or output will 
suffice to indicate what happened to central-station 
record sheets during the war. Just about the time the 
United States declared war on Germany the Cumber- 
land County Power & Light Company, Portland, Me., 
completed a fiscal year in which the total power sales 
were 10,561,262 kw.-hr. In the calendar year 1918 this 
power output increased to 20,778,152 kw.-hr., and the 
total sales of energy increased from 25,453,026 kw.-hr. 
to 36,389,414 kw.-hr. In the corresponding periods the 
Central Maine Power Company’s output increased from 
26,094,268 kw.-hr. sold to 32,307,367 kw.-hr. The Bar 
Harbor & Union River Power Company of Maine in- 
creased its switchboard output from 10,281,173 kw.-hr. 
to 13,456,487 kw.-hr. in this period. 

The Bridgeport (Conn.) division of the United Illu- 
minating Company exhibits a growth in station output 
of from 25,000,000 kw.-hr. in 1914 to 81,000,000 kw.-hr. 
in 1918, with peak-load increases of from 4000 kw. to 
16,000 kw. and a growth in station rating of from 10,000 
kw. to 32,500 kw. The population of Bridgeport in- 
creased during the war from about 120,000 to 170,000. 
In the year 1917 alone 286 new stores were opened in 
the city. The United States Housing Corporation built 
or is completing 1081 new tenements in Bridgeport, 
and during every month of 1918 the company took on 
an average of 300 new lighting and power customers in 
this district. The company ran for eighteen months 
after the price of coal rose materially before increasing 
its rates. At this point it may be noted (Fig. 3) that 
the week-day station output at Bridgeport during the 
first week of March, 1919, substantially exceeded that 
of the same period in 1918. 

The Manchester (N. H.) Traction, Light & Power 
Company expanded in the 1914-18 period from an an- 
nual sale of 16,158,272 kw.-hr. to 23,883,088 kw.-hr. in 
1918. The largest output in this period was in 1917, 
when the company sold 25,030,947 kw.-hr. The peak 
loads on the system, which is both steam and hydro- 
electric, were as follows: 1914, 5000 kw.; 1915, 5980 
kw.; 1916, 8633 kw.; 1917, 9425 kw.; 1918, 9709 kw. 
Substantial growth is reflected also in the smaller cen- 
tral stations since 1910, as shown in Table X. 
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Increased Plant Investment of New England 
Companies 


New England central stations increased substantially 
in investment outlay during the war. The ten large 
Massachusetts companies named in previous tables had 
a plant account, including real estate, buildings, lines, 
underground conduits, generating stations and other 
equipment, of $55,497,309 in 1914 after depreciation 


TABLE X—LOAD AND OUTPUT DATA, SMALLER COMPANIES 
OF MASSACHUSETTS 
(Revere Company serves residential area and shore resort chiefly) 
Total Connected Peak Loads, Kw. -Hr. at Switchboard 
Load, Kw Kw 

1910 1914 1918 1914 1918 1910 1914 1918 
Buzzards Bay ..... 464 1,640 s 975,094 1,674,559 
Fitchburg 2,675 5,597 9,014 2,600 3,490 4,461,580 8,213,500 12,118,723 
Haverhill 3,826 7,978 10,902 2,750 3,700 3,961,180 6,938,080 9,645,780 
Newburyport 749 1,276 3,901 475 2,550 7474,059 1,190,965 8,905,320 
Pittsfield.. 3,524 6,259 11,333 1,700 3,309 3,231,156 5,121,530 11,491,190 
Revere (sub- 

station). 6,357 5,002 15,970 1,950 1,900 2,836,658 3,441,356 3,430,848 

Webster and 
Southbridge 1,111 2,813 4,407 3,750 1,258,428 4,118,300 11,387,090 


TABLE XI—NET INCREASE IN PROPERTY INVESTMENT DURING 
WAR PERIOD, APPROXIMATE DATES 


Outbreak of 


Entry of U.S On 
War, Into War, June 30, 
1914 1917 1918 
Boston Edison $39,235,686 $48,745,094 $53,611,679 
Worcester 2,512,265 3,102,029 3,354,317 
Salem. 748,102 865,766 873,269 
Fall River 2,205,319 2,386,513 2,831,914 
Brockton 1,935,418 2,676,109 2,841,105 
Lowell 1,988,002 2,401,323 2,455,796 
Springfield. 3,407,123 4,344,101 5,478,633 
New Bedford 1,245,584 3,596,754 4,437,014 
Cambridge 1,346,526 1,594,150 1,666,669 
Lynn 1,873,284 2,225,229 2,325,417 
Totals $55,497,309 $72,937,068 $79,875,813 
Increase three years $17,439,759 


Increase four years 


$24,378,504 


TABLE XII—KW.-HR. GENERATED, COAL COSTS AND TONS BURNED 


Tons of Coal 
Kw.-Hr. Manufactured — Coal Cost Burned 
1914 1918 1914 1918 1914 

Boston 188,723,489 267,646,180 $703,084 $1,335,139 179,364 232,225 
Worcester 30,031,300 50,896,500 142,379 522,122 34,049 70,646 
Salem 9,188,860 33,103,670 46,945 235,384 11,129 28,412 
Fall River 13,578,430 31,529,200 59,898 252,406 14,988 32,522 
Brockton 13,990,203 30,286,260 88,892 196,753 19,159 28,406 
Lowell 12,785,899 28,176,708 80,466 188,921 16,876 27,875 
Springfield 26,914,708* 37,794,664 116,846 347,887 26,975 48,228 
New Bedford 6,283,355 62,831,921 42,696 4°0,568 11,132 56,406 
Cambridge 12,396,367 24,948,521 55,366 206,629 14,076 28,127 
Lynn, 12,005,080 15,862,720 57,171 194,993 15,206 15,228 

Total 325,897,691 583,076,344 $1,393,743 $3,910,802 342,954 568,075 

Average ten stations, lb. coal per kw.-hr.: 1914, 2.36; 1918, 2.18. 


* Combined steam and hydro-electric plants of company 


had been deducted from the original ccst as required 
by the Gas and Electric Light Commission. In 1917, 
about the time the United States entered the war, the 
net increase in plant investment brought the total to 
$72,937,068. Discarded or obsolete equipment was writ- 
ten off in the interim, so that the gain of over $17,500,- 
000 in three years in ten companies represents addi- 
tional physical property value. In the last year of the 
war a further increase of about $7,000,000 net took 
place, giving a combined plant account in 1918 of $79,- 
875,813 for these companies. The net gain during the 
war was therefore about 44 per cent. More than half 
the increase occurred on the system of the Boston Edi- 
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son company. Table XI shows the increase in each 
of the companies named. 

The growth of the plant account of a single company 
during the period from June 30, 1914, to Jan. 1, 1919, 
indicates the expansion required. Thus, the Hartford 
(Conn.) Electric Light Company’s physical property in- 
creased in fixed capital assets from $4,327,521 to $7,- 
590,500 during the active part of the war, roughly 
speaking. Increase of business added the following 
net investment in typical items: Power plant buildings, 
$305,568; boilers and furnaces, $571,097: generating 
units, $355,404; substations and equipment, $231,562; 
accessory electrical equipment, $134,442; conduits, 


$284,472; transmission and distribution system, $455,- 
At the beginning of 1917 the plant and equip- 
company’s 


471. 


ment account totaled $6,971,179. The 
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so that the cost of labor per kilowatt-hour was fre- 
quently reduced in 1918 as compared with 1914. 

Table XII shows the comparative output, coal con- 
sumption and total fuel cost of ten large Massachusetts 
stations in 1914 and 1918, and Table VII gives the aver- 
age coal consumption per kilowatt-hour generated by 
steam in these plants, together with the average price 
paid for coal burned in each year. It is significant that 
the average coal consumption per kilowatt-hour was 
reduced from 2.36 Ib. to 2.18 lb. in the two years con- 
trasted, showing the attention paid to plant efficiency 
and also reflecting the benefits of increased output upon 
the load factor. The total cost of fuel in 1918 was 2.8 
times that of 1914, the output was 1.79 times that of 
the opening year of the war, and the total coal consump- 
tion in 1918 was but 1.65 times that of 1914. Consider- 
ing the fact that central stations con- 
tributed many of their best operating 
men to the colors, this is indeed a 
tribute to the stewardship of those 
who remained at home and did their 
part in providing energy for the oper- 
ation of essential industries, utilities 
and other vital activities. 

The increases in the price of coai 
in the foregoing stations, and in 
others also, were too great to enable 
any general reduction in fuel cost 
per kilowatt-hour to be attained. In 
fact, as Table VIII shows, the latter 
advanced all along the line of plants. 
The extent of the advance was con- 


. Sey LS siderably reduced in some instances 


where the station efficiency showed a 
striking gain or where advantageous 
coal contracts held over into the war 
period far enough to produce lower 
average annual fuel prices. With the 
exception of New Bedford, Mass., the 
grand total operating cost at the sta- 
tion per kilowatt-hour sold increased 
in every station; but in this excep- 
tional case the increase in output re- 





FIG. 4—-TRANSMISSION LINES OF NEW ENGLAND COMPANY’S SYSTEM; INSERT 
UPPER RIGHT HAND, HIGH-VOLTAGE TRANSMISSION LINES CONNECTING WITH 
UNDERGROUND SYSTEMS OF SALEM (MASS.) ELECTRIC LIGHTING COMPANY AND 


sulting from the taking on of the 
large mill power and lighting business 


MALDEN ELECTRIC COMPANY AT MELROSE, MASS. 


load increased from a maximum of 13,000 kw. in 
1914 to 31,000 kw. in 1918, and the connected power 
load rose from 20,253 hp. on June 30, 1914, to 32,214 
hp. on Dec. 31, 1918. It should not be forgotten that 
many of the central stations, in enlarging their plants 
to meet the pressing demands of war service, were 
obliged to dismantle and remove units representing a 
long expectation of life, to sell them at a sacrifice and 
put in their places larger machines involving a much 
greater increase in capital outlay than is expressed in 
the net plant account increases. 


Cost of Operation in War Time 


The cost of operation has increased enormously dur- 
ing the war, despite the utmost skill in management 
and station engineering. Foremost in the advancing 
war of expense increase was fuel. The cost of supplies, 
as is well known, increased during the war by from 50 
to 100 per cent or more in many items. The total cost of 
station labor also rose materially in many plants, but 
this was more than overcome by the increased output, 


previously referred to was so great 

that even an advance in coal price of 
from $3.94 to $7.65 per ton was insufficient to affect 
the cost adversely. During the war period this com- 
pany cut its fuel consumption nearly in half per unit of 
output. It is a striking fact that the ten companies had 
to pay $2,517.059 more for coal in 1918 than in 1914, 
and it is a question, too, if the quality of coal available 
in the fiscal year 1918 was within hailing distance of 
being so good as that burned in the year the war 
started. 

During the approximate war period included in the 
fiscal years 1915-18 these ten companies burned 1,833,- 
893 tons of coal and the total cost was $9,221,665. The 
cost did not begin to advance seriously until the latter 
part of 1917, and it was only during the period when the 
United States had entered the war that the price be- 
came really burdensome. Individual plants in New 


England had to pay from $10 to $12 per ton for coal and 
were considered fortunate to obtain it at all in some 
cases; but the average price per ton burned during the 
years listed was in most central stations of the size and 
situation of those listed in Massachusetts a little more 
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favorable. The history of the fuel supply of New Eng- 
land utilities in the severe winter of 1917-18 cannot be 
compressed into the limits of this article, but the way in 
which the handicaps of weather, railroad and water car- 
rier shortages, inferior quality, high cost and sudden 
load increases were overcome reflects lasting credit 
upon the central-station managements and staffs of this 
section. The imperative necessities of utility coal sup- 
ply were appreciated by the United States Fuel Admin- 
istration through Fuel Administrator James J. Storrow 
of New England, and it is believed that not a single 
central station in New England was obliged to shut 
down for lack of fuel during the entire war period, al- 
though the stock on hand came at times perilously near 
disaster. 

Other expenses of operation, administration and fixed 
charges increased heavily during the war among New 
England central stations. Thus, in the case of the 
Hartford (Conn.) Electric Light Company; whose ex- 
perience was by no means unique, taxes increased in 
four years from $56,600 to $133,000, while the ratio 
of operating expenses to revenue from sale of electricity 
increased from 49.5 per cent to 60.5 per eent. The 
depreciation increase’) from $217,300 to $341,400, and 
in the four years the total depreciaticn charged off 
was $1,133,000. On the Boston Edison system taxes in- 
creased from $785,713 in 1914 to $938,178 in 1918, and 
the ratio of operating expenses to gross earnings in- 
creased from 45 per cent to 50.2 per cent. In the ag- 
gregate the operating expenses of the Boston company 
were about $1,680,000 greater in 1918. The operating 
ratfo on the New England Power Company system in- 
creased from 36.6 per cent in 1916 to 62.8 per cent in 
1918. On the Central Maine Power Company’s system 
taxes increased from $33,654 in 1917 to $53,108 in 
1918. Operating expenses on the Narragansett Elec- 
tric Lighting Company’s system increased from 57 per 
cent of gross earnings in 1914 to 68.7 per cent in 1918. 
Numerous other instances might be cited. but it is un- 
necessary to prove that the cost of living went up dur- 
ing the war for the central stations of New England as 
well as for other organizations and for individuals. 

The effect of these increased costs and also of in- 
ereased charges on capital has been to pull down the 
surpluses of many companies in order that dividends 
might be declared at substantially the usual rate. In 
1914, for example, the Narragansett company credited 
$20,290 to surplus, whereas in 1918 $32,415 was taken 
from surplus and applied to dividends. Table IX 
shows the dividends declared per kilowatt-hour sold in 
1914 and 1918 and the balance per kilowatt-hour sold 
for the same years for some of the larger Massachusetts 
companies. 

The Hartford (Conn.) Electric Light Company had a 
balance after dividends in 1915 of $69,500, whereas in 
1918 there was a failure completely to earn the divi- 
dends paid by $6,200. The dividend rate was reduced to 
8 per cent for 1918, compared with 10 per cent in 1917 
and 14 per cent in earlier years. The difficulties of 
earning full previous dividends in many companies in 
the face of the increased fixed and operating costs re- 
sulting from the war are far from negligible. It is far 
from. the purpose of this article to attack the policy of 
making up reasonable dividends out of surplus in such 
an emergency as that which the industry is now pass- 
ing through; but it is important that the public realize 
how costs have risen whenever rates and the exten- 
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sion of service are brought up for consideration: That 
it was possible to declare dividends at all during the 
war has been due to high-efficiency engineering in cen- 
tral-station management as well as to the~increased 
revenue resulting from the growth in output Without 
scientific management the increased expenses iin: many 
cases might easily have wiped out the return. 


Interconnection cf Plants and Systems 


There were numerous methods of securing higher 
operating efficiency applied by the New England com- 
panies during the war period. Three of the more im- 
portant were the enlargement of generating plants, with 
the replacement of smaller units by larger and more 
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& ELECTRIC COMPANY 


efficient generating sets and boilers; the construction 
of new stations, steam or hydroelectric, and the inter- 
connection of plants and systems. So extensive was 
this work that only a few representative examples can 
be cited. The electrical supply of central and eastern 
New England has been greatly facilitated during the 
war period by the interconnection of the New England 
Company’s system (Fig 4) with practically all 
the electrical utility companies between northwestern 
Massachusetts, southern Vermont and New Hampshire 
and Providence, R. I. This system is interconnected 
with the Turners Falls Power & Electric Company’s 
transmission lines (Fig. 5) at Leverett, Mass., and has 
recently been extended from Camp Devens, Ayer, Mass., 








FIG. A—ILLUSTRATIONS OF NEW ENGLAND PLANTS AND EQUI PMENT IN WAR-TIME SERVICE 


(1) Emergency coal yard of Worcester (Mass.) Electric Light Company, where 1700 tons of coal was stored during the war. 
(2) Webster Street station of Worcester (Mass.) Electric Light Company, new coal storage at left. (3) 66,000-volt transmission 
lines of New England Power Company to Camp Devens, extended to Nashua, N. H. (4) Providence-Fall River 66,000-volt in- 
terconnection line. (5) Steam station of Salem (Mass.) Electric Lighting Company connected by transmission line with Malden, 
Mass. (6) Station switchboard of Salem (Mass.) Electric Lighting Company. (7) Kelley’s Falls station at Manchester (N. H.) 
Traction, Light & Power Company. (8) Greggs Falls station of Manchester (N. H.) Traction, Light & Power Company. 1013 
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to Nashua, N. H. Fig. A-3 (page 1013) is a view of the 
66,000-volt lines supplying Camp Devens and is the lat- 
est type of construction employed by the New England 
company. Another celebrated interconnection is that of 
the Eastern Massachusetts Electric Company (Fig. 4, in- 
sert at top), which ties the stations at Salem, Malden 
and Revere, Mass., into a common interchange bus. 
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Recently the Edison Electric Illuminating Company of 
Boston has been connected by a 3000-kw. line with this 
system, and a 66,000-volt transmission line to connect 
the systems of \the Boston company and of the New 
England Power Company was planned during the war 
and is now under construction for an initial delivery of 
15,000 kva. off-peak energy from the Boston tidewater 
station at L Street to the New England system. In- 
terconnection has made important strides in Vermont 
within the past few years, and Connecticut has ad- 
vanced far along this line, as was shown in the ELEC- 
TRICAL WORLD of Nov. 16, 1918, page 924. There are 
many minor interconnections in New England which 
are doing good work in proportion to the capacities of 
plants and loads involved. Important savings in fuel, 
labor and investment costs are obtained where these ties 
are intelligently made. 

Before touching upon the expansion of various in- 
dividual plants to meet war conditions, attention may be 
called to the increasing interchange of energy which is 
becoming the practice among progressive central sta- 
tions within electrical reach of one another. In com- 
parison with the total energy generated during the war 
period the amount interchanged in New England was 
of course small. Nevertheless, the ten stations listed 
in Table I purchased 28,598,748 kw.-hr. from other com- 
panies in 1918, compared with only 2,526,506 kw.-hr. in 
1914, and their sales of energy to other plants rose in 
the four years from 13,887,027 kw.-hr. to 37,207,081 
kw.-hr. That is, nearly four times as much energy was 
interchanged between these ten stations and other com- 
panies in 1918 as in 1914. Centralization of energy 
supply is constantly increasing, and the introduction of 
units of 15,000, 30,000 and 45,000 kva. rating under 
favorable conditions of fuel and water supply is stead- 
ily doing away with the use of small and relatively in- 
efficient units. As yet the large centralized plants have 
not attained a number and size which permits of the 
general disposal of these smaller plant units, and they 
are often held as a reserve. 

During the height of the war it is scarcely an ex- 
aggeration to state that the market absorbed prac- 
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tically all the hydroelectric energy developed in central 
New England, and under these conditions the intercon- 
nections between the hydroelectric systems and the 
steam-driven central stations proved of great mutual 
value. It is noteworthy that, although the generated 
output of many plants in New England increased enor- 
mously during the war, the purchases of energy in- 
creaed heavily among even the larger central stations. 
This indicates the mutual benefits of interconnection. 
Thus, the Worcester (Mass.) Electric Light Company 
purchased 1,532,726 kw.-hr. in 1914 and 11,101,300 kw.- 
hr. in 1918, and the United Electric Light Company of 
Springfield, Mass., increased from 985,300 kw.-hr. to 
12,006,500 kw.-hr. The Boston Edison company pur- 
chased nearly 9,000,000 kw.-hr. in 1917 and 1918, tak- 
ing advantage of the development of hydroelectric 
energy in plants built by the Metropolitan Water & 
Sewerage Board at Clinton and Sudbury, Mass. These 
interconnections enable the companies to take energy 
and deliver it at mutually convenient times with respect 
to load, water and fuel conditions. The Fall River Elec- 
tric Light Company, in southeastern Massachusetts, is 
now connected with the Narragansett system at Provi- 
dence. and with the New England Power Company sys- 
tem through a tie line (Fig. A-4), about 18 miles (29 
km.) in length. This line is designed to transmit energy 
at 66,000 volts, and it affords a flexible outlet for sec- 
ondary energy on the hydroelectric systems of the New 
England and Turners Falls companies, with a resultant 
fuel saving in the steam turbine plant at Fall River. 
As a result of the Salem-Malden-Revere interconnec- 
tion, the Salem generating plant has become the main- 
stay of electrical supply in the northern suburban sec- 
tion of greater Boston. Figs. A-5 and A-6 show an ex- 
terior and a view of the switchboard room of the Salem 
plant. It is very conservatively estimated that in 1917 
and 1918 the tie line saved at least 8550 tons of coal. The 
average coal consumption per kilowatt-hour at the bus 
in the Salem plant for these two years was 2 lb., and 
the average of the Malden and Revere stations was 3.3 
lb. The two companies purchased from the Eastern 
Massachusetts company, owning the tie line, 14,777,600 
kw.-hr. in the two years. Thus there was an average 
difference of 1.3 lb. per kilowatt-hour in favor of Salem. 
An exhaustive analysis of the economic benefits and 
justification of this tie line was published in the ELEc- 
TRICAL WORLD of Sept. 1, 1917, page 422. In the fiscal 
year 1918 the Salem company delivered to the line 14,- 
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FIG. 7—-LOAD CURVES FOR BRIDGEPORT (CONN.) DIVISION OF 
UNITED ILLUMINATING COMPANY, SHOWING INCREASE SINCE 
SIGNING OF ARMISTICE 


351,000 kw.-hr. at an average price of 0.835 cents; the 
Malden company purchased 9,404,600 kw.-hr. from the 
line at 1.273 cents, and the Suburban company (Re- 
vere) purchased 2,797,500 kw.-hr. at 1.527 cents. The 
Malden company produced 5,113,880 kw.-hr. in its own 
plant in 1918, and the Revere company 544,100 kw.-hr. 
The Salem company’s total generated output was 33,- 





FIG. B—GENERATING STATIONS AND LINES BUILT OR EXTENDED IN 1918 


(1) Transmission line of Buzzards Bay Electric Company, serving Chatham naval air station and Cape Cod towns. (2, 3 and 4) 
Interior, exterior and new boiler room of steam station of United Electric Light Company, Springfield, Mass. (5) Extension of 
Greendale substation of New England Power Company. (6) Rice Rips station of Central Maine Power Company, built in 1918. 
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103,670 kw.-hr. The average cost of coal per ton in 1918 
was $8.83 at Malden, $8.60 at Revere and $8.25 at 
Salem. The cost of production at Malden was 2.02 
cents, at Revere 4.14 cents and at Salem 0.895 cent per 
kilowatt-hour. The line saved Malden and Revere from 
operating at a coal rate far above that obtained at Salem 
for a period which would have increased the operating 
costs of both Malden and Revere substantially had the 
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FIG. 8 — LOAD CURVE FOR SYSTEM OF CUMBERLAND COUNTY 
POWER & LIGHT COMPANY ON NOV. 11, 1918 


line not been in service. The machinery in each station, 
on the other hand, constituted a useful reserve in case 
of trouble elsewhere, and, as intimated above, the non- 
coincidence of the load peaks, separated as they are by 
seasonal differences in demand in the case of Revere and 
the other two stations, contributed to the economic bene- 
fits of the interconnection. The cost of the intercon- 
nection was estimated last summer at $551,626, includ- 
ing unfinished work. 

The 33,000-voit interconnection between the Man- 
chester (N. H.) Traction, Light & Power Company’s 
17,150-kw. plants and the 1500-kw. Nashua (N. H.) cen- 
tral tation has assisted in coal conservation, as the 
Nashua load has been run almost entirely from the hy- 
droelectric plants of the Manchester company or from 
its larger steam plant at Kelley’s Falls (Fig. A-7). A 
3750-kva. hydroelectric plant was: recently put into oper- 
ation (Fig. A-8) by this company at Greggs Falls, on 
the Merrimac River. This station was built on the site of 
a former 1200-kva. plant and by a new concrete dam the 
head was increased from 51 ft. to 65 ft. (16 m. to 20 
m.), with a corresponding increase in water storage. 
The increased rating of this plant enables the company 
to operate a longer period without resorting to steam- 
plant service. Energy was interchanged by this com- 
pany wita industrial power plants in its territory. In 
this connection a 600-kw. textile-plant addition handling 
war orders was taken on, and the Manchester company 
also helped out a large shoe-manufacturing plant hav- 
ing large orders for the army at a time when it seemed 
likely to close down for lack of fuel. Coal was inter- 
changed as well as energy, thus enabling operations to 
be continued. 


Plant Additions in New England During the War 


Among the larger power-plant developments of the 
war period in New England are the following: Comple- 
tion of 45,000-kva. hydroelectric plant of Turners Falls 
Power & Electric Company at Montague City, Mass.; 
building of 30,000-kw. initial-capacity steam plant 
(Hampden station) of same company at Chicopee Junc- 
tion, Mass.; installation of 45,000-kw. turbine-generator 
at the South Street station of Narragansett company, 
Providence, R. I.; building of extension of the L Street 
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station of the Boston Edison company, with 30,000-kw. 
initial unit and a second unit of the same size on order; 
installation of a 20,000-kw. turbo-generator by the Wor- 
cester (Mass.) Electric Light Company and ordering of 
a second unit of the same rating; recunstruction and 
enlargement of the State Street station of the United 
Electric Light Company, Springfield, including a 20,- 
000-kw. unit and new boiler plant; construction of a 
37,000-kw. steam-turbine station by the New Bedford 
Gas & Edison Light Company; increase in rating of 
the Hartford (Conn.) plant from 17,500 kw. to 38,000 
kw., with provision of new coal field and gantry crane 
and increase of the generating plant rating of the Rum- 
ford (Me.) Power Company from 9000 hp. to 26,000 hp. 
with plans for 50,000 hp. ultimate installation. The Con- 
necticut Light & Power Company at Waterbury ex- 
panded considerably during the war, and a new hydro- 
electric plant at Stevenson, Conn., on the Housatonic 
River, is under construction by the interests controlling 
this system. The Shore Line Electric Railway inter- 
ests are completing a steam plant near New London, 
which will be tied by a 10,000-kw. line into the New 
England Power Company’s system for interchange of 
energy. Many other plants were extended or built in 
the smaller cities or towns of New England in the four 
years. One of the most useful of these, although rated 
at only 3000-kva., was built by the Cumberland County 
Power & Light Company, Portland, Me., at Hiram Falls, 
on the Saco River, and another, which was designed to 
furnish an additional energy supply to the shipbuilding 
plants at Bath, Me., was built at Rice Rips, on the Mes- 
salonskee River, near Waterville, Me., by the Central 
Maine Power Company, its rating being 2000 kva. Not 
a few companies installed 10,000-kw. turbo-generating 
sets, and 15,000-kw. units were provided in some cases 
in addition to the previous facilities. Mention should be 
made of a 33,000-volt transmission line (Fig. B-1, page 
1015) built by the Buzzards Bay Electric Company from 


Kilowatts 














Thousand 





On 234 546.7639 O11 1 234 S350 8 9 See 
. AM. P.M. 




















FIG. 9—LOAD CURVES FOR NOV. 5, 1917, AND NOV. 4, 1918, ON 
SYSTEM OF CUMBERLAND COUNTY POWER & LIGHT COMPANY, 
PORTLAND, ME. 


the Cape Cod Canal to the naval air station at Chat- 
ham, Mass., in touching upon the war service of the 
smaller systems. 

A few points in the development and war service of 
individual companies may be cited. It would require a 
volume to list and describe all of the war industries sup- 
plied with energy by the New England companies, and 
another to describe the different plant developments in 
detail. 














FIG. C—MASSACHUSETTS STATIONS THAT CARRIED HEAVY WAR-TIME LOADS 


(1) Dutch Point station of Hartford Electric Light Company. (2) Steam station of United Illuminating Company, Bridge- 
port, Conn. (3) Turbine room of station of the United Illuminating Company, Bridgeport, Conn. (4) Large steam station of 
Narragansett Electric Lighting Company, which exchanges energy with the system of the New England Power Company. (5) 
Hiram station of the Cumberland County Power & Light Company, Portland, Me. (6) Steam reserve station of Turners Falls 
Power & Electric Company, placed in operation in 1918 and an important factor in handling industrial loads in Connecticut Valley. 
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The illustrations of A, B and C inclusive are 
views of various plants associated with central-station 
expansion in New England states during the period of 
the war. 

A 120,000-kw. extension of the Boston Edison station 
at L Street, South Boston, was started in October, 
1916. 
been placed in regular service, and a second unit of this 
size, for which the extension of the plant provided, was 
commandeered by the government during the war. De- 
livery of this second unit is expected shortly. In con- 
nection with the first unit four 1230-hp. boilers designed 
for operation at 300 Ib. steam pressure, 200 deg. maxi- 
mum superheat, and at 300 per cent rating, have been 
installed. They are each equipped with thirteen-retort 
stokers and are provided with motor drive subdivided 
into four units per stoker. 

The wisdom of maintaining in the reserve at L Street 
six 1500-kw. engine-driven alternators installed in the 
early days of the plant was illustrated in the latter 
part of last year, when it became necessary to run some 
of this equipment. The system peak load in 1918 was 
95,774 kw., the largest output of the company’s history, 
occurring Dec. 6. It is estimated that the so-called 
lightless nights and workless days ordered by the Fuel 
Administration in 1918 resulted in a decrease of at 
least $175,000 in earnings, and that the daylight sav- 
ing act cost the company another $150,000 in the fiscal 
year 1918. Coal increased in cost by $463,000 compared 
with pre-war figures, and on the Boston system a 10 
per cent increase of salaries was granted last spring to 
all employees receiving $3,000 a year or less. All ma- 
terials except lamps used in operation or repairs in- 
creased from 25 to 100 per cent in cost. 

It is interesting to note that the peak at Boston 
came after the signing of the armistice in 1918, and that 
in December there was an increase in the connected 
load of 3981 kw. against 2922 kw. in 1917 the same 
month. The Watertown arsenal and Squantum ship- 
yard purchased 2,869,000 kw.-hr. from the company in 
October, 1918, the system output being 27,227,739 kw.- 
hr., compared with 24,754,341 kw.-hr. in October,1917. 
Last February the arsenal went upon a part-time sched- 
ule and shut down two days a week. On the first two 
days of shut-down the load dropped to 6600 kw.-hr. and 
700 kw.-hr. The company supplied two 6-ton electric 
furnaces at the arsenal and the load these imposed was 
about 6700 kw. 

In addition to the 45,000-kw. turbo-generating unit 
which was purchased by the Narragansett company at 
Providence about two years ago at a cost of approxi- 
mately $500,000, that company installed a 20,000-kw. 
turbine set in its South Street station in 1915. Last 
vear four new boilers were installed at a cost of $165,- 
000, and this increased by 10,000 kw. the amount of 
energy which the company can deliver to the New Eng- 
land Power Company’s system through interconnection. 
The Providence plant is the largest steam station con- 
nected with the New England system for comprehen- 
sive interchange of energy. Another improvement in 
the Providence plant last year which will reduce the cost 
of coal handling was the installation of a coal conveyor, 
both for reclaiming coal ana for placing it in storage, 
at an investment cost of about $165,000. This installa- 
tion has a capacity of handling 5000 tons per day, or 
enough coal to supply the requirements of a 400,000-hp. 
plant, Last year the company consumed 128,930 tons 
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of coal, and it is of interest that the cost of this fuel was 
$1,224,000, whereas in 1914 the coal consumption was 
52,067 tons and the cost $181,475. The output gen- 
erated was produced at a fuel cost of 0.429 cent in 1914 
and at 0.816 cent per kilowatt-hour in 1918. The station 
capacity at Providence increased from 1910 to 1914 
from 15,550 to 21,650, and in 1918 it totaled 79,000 kw. 
Here, as in many other cases, the growth was hastened 
by war demands. In comparing yearly outputs gen- 
erated in 1914 and 1918, respectively 47,405,874 kw.-hr. 
and 150,000,000 kw.-hr., it is to be noted that industrial 
establishments worked sixty hours per week in 1914 and 
forty-eight in 1918. 

The United Electric Light Company, Springfield, 
Mass., attained its peak load in August, 1918, the 
amount being 23,230 kw. The United States Armory 
took about 1500 kw. and the New England Westing- 
house Company about 1000 kw. for war purposes, be- 
sides which many other regular customers increased 
their demand owing to war business. This company 
built a new switch house at its State Street station 
at a cost of about $600,000, an increase of $200,000 
above the estimated cost under more favorable condi- 
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FIG. 10—-LOAD CURVE OF HARTFORD ELECTRIC LIGHT COMPANY 
FOR DAY ARMISTICE WAS SIGNED AND FOR A WEEK EARLIER 


tions. It was necessary to complete this work during 
the war period. 

Fig. C-4 is a view of the Narragansett plant at Provi- 
dence, the largest present available source of relay 
steam power on the New England Power Company’s 
system. 

Output of New England Companies Since 
Nov. 11, 1918 

In general, New England central stations have suf- 
fered an appreciable loss of output since the signing of 
the armistice, but it has not as a rule been alarming in 
amount. In some cases the output is greater than last 
fall, but by and large one would find in going about 
reductions in day load of perhaps 10 to 20 per cent. 
The cutting off of overtime and of night work in many 
industries has naturally curtailed output, but, on the 
other hand, the use of commercial and residential light- 
ing has increased greatly. Many small power users 
have been taken on since the cessation of hostilities. 
At Rumford, Me., all the established industries of this 
great paper-making and chemical center have continued 
operating at full load or increased outputs. The pres- 
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ent demand on the Rumford Power Company’s plant is 
about 12,000 kw. with a 92 per cent load factor. For 
several-years one of the customers of this company made 
metallic magnesium. During the war this customer 
doubled his capacity and all the product was turned to 
war uses. Plans for other increases were terminated 
with the ending of the war. A new plant made ferro- 
silicon for war service. Both these customers are now 
continuing the same products, but for peace uses. A 
prospect for a furnace and electrolytic load was can- 
celed by the ending of the war. The power company 
met all demands upon it, and while it gained only a 
little in output during the war, it lost nothing that it 
had gained. 

The United company, at Springfield, Mass., has sus- 
tained a loss of about 30 per cent in night power load 
since the war ended, and the other power load about 
town has dropped about 10 per cent. The average week- 
ly output in April, 1918, was 974,365 kw.-hr.; in August, 
1,237,962 kw.-hr.; in November, 1,154,427 kw.-hr., and 
in March,. 1919, 994,835 kw.-hr. At Manchester, N. H., 
the close of the war made very little change in the load. 
On this system the yearly output increased (sales) 


from 16,152,272 kw.-hr. in 1914 to 23,883,088 kw.-hr. in - 


1918, and the peaks from 5000 kw. to 9709 kw. 

Fig. 6 shows the effect of the first “heatless” and 
“workless” days upon the Bridgeport company’s daily 
kilowatt-hour output, in January, 1918, and Fig. 7 
shows the daily output of this plant following the armi- 
stice declaration. It is noteworthy that the mid- 
week daily outputs actually increased after the first 
two or three days of celebration, and that in a typical 
week in February, 1919, the outputs were above those 
of the same week of the year previous. Jn March prac- 
tically every week showed a daily output rising to a 
maximum of 190,000 kw.-hr. to 200,000 kw.-hr. Some 
of the larger munitions concerns in Bridgeport have 
shut down or curtailed their output, but there has not 
been as heavy a drop in loads as might have been ex- 
pected. The day power load and night and overtime 
loads have of course suffered somewhat. 

Fig. 8 shows the effect of the armistice celebration 
upon the hourly load curve of the Cumberland County 
Power & Light Company’s entire system, and Fig. 9 
shows the system load curves of this company for Nov. 
4, 1918, and Nov. 5, 1917. A large shipbuilding, ma- 
rine hardware, electric railway and general industrial 
lead was handled by this company during the latter 
part of the war. It is of interest to note that the inter- 
connection of this system with the hydroelectric plants 
of the S. D. Warren company on the Presumpscott 
River enabled the latter to carry the entire load on the 
“heatless,” “‘workless’” Mondays of early 1918, and also 
for five days in February, 1918. Water stored in Se- 
bago Lake was utilized to advantage by interconnection 
and the plants on the Saco River articulated in opera- 
tion with those on the Presumpscott, cutting down to a 
minimum the use of steam-reserve power in the city of 
Portland. 

As the Presumpscott is the outlet of Sebago Lake, it is 
the policy of the companies to draw as much power as 
possible from the “flash” stream, the Saco, using coal 
at Portland only when the Presumpscott plants are un- 
able to supply the load above that of the Saco plant rat- 
ings. The system peak at Portland attained a maxi- 
mum of 16,870 kw.-hr. Jan. 4, 1918. The present gen- 
erating capacity of the company’s hydroelectric plants 
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at Hiram, Bonny Eagle, West Buxton and North Gor- 
ham is 16,500 kva., and the steam reserve capacity is 
7200 kw. The Cumberland company carried from 600 
kw. to 2000 kw. war load ‘at the Warren industrial 
plants. 

It is estimated that approximately 30,000 tons of coal 
were saved at Portland by interconnection and hydro- 
electric development in the years 1917-18. The company 
expended $538,461 for its Hiram development (Fig. 
C-5), including transmission connections with the rest of 
the system, and also expended $60,000 for a new tie line 
between the Sewall and Plum Street substations in 
Portland. 

The curves of Fig. 10 show the Hartford company’s 
hourly loads on a representative day just before the 
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FIG. 11—KILOWATT-HOURS GENERATED 1904 To 1918 BY NARRA- 
GANSETT ELECTRIC LIGHTING COMPANY, PROVIDENCE, R. I. 


armistice, on Nov. 11, 1918, and on April 11, 1919. It 
is of interest that the weekly output in kilowatt-hours 
was 9 to 11 per cent lower in early January, 1919, than 
a year ago, but that by the middle of March it had 
risen to within 2 per cent of the previous year’s weekly 
rate. In the week ended April 6, 1918, the output, ex- 
cluding sales to other companies, was 1,504,550 kw.-hr., 
and in the week ended April 5, 1919, it was 1,438,300 
kw.-hr. 

The Central Maine Power Company supplied energy 
to a considerable number of war industries and under- 
took many system improvements to further this work 
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THE GREAT GENERATING STATION AT WINDSOR, W. VA., REPRESENTS THE ADVANCED THOUGHT OF THE INDUSTI 


The New Outlook in the Industry 


Changes Following the War Bring Additional Strength to the Central Station, and the 
Industry Is Alive to the Increasing Responsibilities Which It Must Meet 


just as all other conditions of human life and in- 

dustry have been changed, by the touch of war. 
The changes carry a new element of powerful strength 
into the central-station position through the keener pub- 
lic recognition of the economic importance of power 
production. They also call, however, for careful consid- 
eration of various matters involved in management 
policy so that what has been attained in the past shall 
serve as firm foundation for the inevitable great growth 
of the future. 

War brought the central station into sharp relief as 
an economical producer of power on an enormous scale. 
What the central station has maintained for years about 
its position as the logical generator and distributer 
of power for the community was borne out in a way that 
gave it nation-wide advertisement. Willing recognition 
came from the United States government officials pri- 
marily burdened with the responsibility for conducting 
America’s part in the war. It was given by other of- 
ficials, representing cities and states, whose work takes 
them into contact with the public utilities. Further 
than this, thousands of large consumers of power for 
industrial purposes obtained a better and more apprecia- 
tive understanding of the essential character of central- 
station service in their operations. The industry, there- 
fore, has the opportunity of using wisely in the post-war 
period this more general acceptance of the indispensable 
nature of its service. After the war era of tremendous 
expansion it faces the outlook with full confidence that 
development must continue. 

Confidence is based in the last analysis, of course, 
upon an abiding faith in the future industrial activity 
of America. It rests upon a conviction that the rise in 


(inst as aro in the industry have been changed, 
J 


America’s influence and commerce will continue. It 
traces the growth of the industry and decides that even 
without further substantial progress of the nation’s in- 
dustries there would be an increasing demand and need 
for power which cannot well be met except by central- 
station expansion. The outlook is not limited by the 
closely defined lines of the industrial position of the 
country to-day. No American thinks for a moment that 
the nation stands otherwise thau upon a threshold 
facing wider opportunities of development than those 
held by the brilliant past. 


THE PUBLIC SEES 


The new public consciousness of the economic value of 
central-station service in the community will remain un- 
diminished by the change from war to peace. Relief 
from labor troubles incident to operation of the small 
industrial plant, freedom from fuel problems and the 
assurance of reliable service from a great central sta- 
tion regulated as a public utility have impressed a lesson 
upon independent operators. which will never be wholly 
lost. If the central stations are lax in following through 
the advantage which the war has given them, if they 
fail to keep the lesson before the public mind, there will 
be less growth in their volume of business; but the old 
doctrine that these utiiities are merely competitive 
plants seeking business has been dissipated by a show- 
ing of the essential facts. 

Economic conditions underlying the present strong 
position of the central station mean a demand for the 
greatest measure of production which this agency in mod- 
ern industry can be made to yield. They mean, not the 
present stations, large as they are, but stations superior 
in size operating at the lowest possible level of economy, 
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IT STANDS LITERALLY ALMOST AT THE MOUTH OF THE COAL MINE WHICH IS SHOWN AT THE EXTREME RIGHT 


groups of stations tied together by interconnection ar- 
rangements covering large sections of the country. Up 
to this time the single station which best carries into 
practice the advanced thought of the industry is the 
Windsor (W. Va.) joint station of the American Gas & 
Electric Company and the West Penn Power Company. 
It is literally situated almost at the mouth of the coal 
mine from which it gets its fuel, being about 2000 ft 
(600 m.) away. The industry sees clearly that more of 
such stations will be built and that interconnection will 
follow. It realizes the call that will be made upon every 
branch of activity in the industry. It foresees the re- 
quirements in construction and operating skill, in en- 
gineering, in commercial development, in financing and 
in codperation with the public authorities and bankers 
in order to put and to keep the properties on a profitable 
basis. 

For the future central-station enterprise will call still 
more largely upon the financial supporters of its com- 
munity. When it becomes operative in groups of com- 
munities it will require capital upon the broader scope 
that this indicates. Besides industrial and public load, 
it will tend as time passes to take over not only the load 
of surface, elevated and subway urban railway systems 
and of interurban lines, but also of electrified railroad 
terminals, and ultimately through interconnected sys- 
tems also the trunk-line railroads when those properties 
are electrified. It may be expected that when this con- 
dition is realized there will be a highly developed scheme 
of conservation throughout the country. In the public 
interest this will require the most rigid supervision of 
our perishable fuel resources and the closest possible 
utilization of water-power resources. 


AN OBLIGATION TO MEET 


A definite obligation is laid upon the central-station 
industry to prepare to fill the large part in the nation 
which foresight, accepted economic monopoly and op- 
portunity open. Looking out upon the busy industrial 
life of the new world, appraising the future demand for 
energy with the bright hope which is fully justified, the 
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industry has also to consider what difficulties lie in its 
path. 

One is that of the threatened diversion from private 
.0 public operation, now apparently less menacing. The 
answer to this'is in a degree of efficiency, of economy 
that public operation cannot possibly attain. 

Another is that of rates. It is desirable that rates 
to small consumers shall be made as low as possible and 
that meter reading, collection and accounting cost for 
small accounts shall be reduced. On power contracts 
cost plus profit is better policy than an agreement which 
may be turned into loss by fluctuating coal prices. 

Ownership of sources of coal supply will be a protec- 
tion. 

The huge sums of money needed will call for active 
coéperation by large groups of bankers to the end that 
interest and commissions may be kept moderate. Ex- 
ploitation as such is inadmissible; the future electric 
utilities cannot be burdened with new watered stock. 

Not only raw materials but prices of apparatus and 
supplies will have to be studied. The position of these 
will be determined by economic conditions which the cen- 
tral stations cannot control. Manufacturers thoroughly 
understand the needs and problems of utilities and will 
codperate with them in the effort to lighten burdens un- 
til conditions are readjusted. 

Centralization of authority in the federal government 
has brought about, only temporarily in al) probability, 
unprecedented growth in authority at the national cap- 
itol. This has severed or disturbed the channels of state 
regulation of public utilities. The state commissions 
should be reéstablished in authority. 

While the central station has not had labor troubles 
in the past, it has before it the problem of squaring 
working conditions in plant and office with the conditions 
which are being developed in other comparable in- 
dustries. 

Lastly, the service of the industry to the nation in 
the war may be an index to what it will do in peace ir: 
serving the community, not only as a supplier of energy 
but also as a public leader. 
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oo the South Handled War-Time Loads 


The Demands on Systems of Southern Central Stations Caused by the War—-Extensions and 
Interconnections of Transmission Lines and Details of Operation 
That Have Been Worked Out 





FIG. 1—RESERVE STEAM PLANT INSTALLED BY THE ALABAMA POWER COMPANY AT GORGES ON THE WARRIOR RIVER. 
HAS A RATING OF 63,000 KW. AND IS CONNECTED BY A TRANSMISSION LINE WITH A 40,000-KVA. SUBSTATION AT MUSCLE 
SHOALS ON THE TENNESSEE RIVER 


covering wide areas of the South and the inter- 

connection of the systems at several points so as 
to take advantage of large hydroelectric stations receiv- 
ing water from different watersheds, the operating 
companies of the South were well prepared to meet the 
new conditions which were brought about by the war. 
In spite of this foresight on the part of operating com- 
panies in the interconnection of systems, unprece- 
dented low-water conditions and the difficulty in securing 
coal for auxiliary steam stations during the winter of 
1917-1918 caused considerable worry and called for a 
degree of operating skill and management that reflects 
great credit on those who pulled through without ac- 
cidents or forced shutdowns. The unusual load condi- 
tions due to cotton mills working to their limit of 
capacity and the added loads of plants handling direct 
and indirect needs of the war forced all companies to 
load their stations to the limit and to adopt every pos- 
sible expedient to get the most out of equipment. A 
great amount of thought was spent on operating condi- 
tions, so that loads on various lines and systems were 
properly balanced and adjusted. The impossibility of 
obtaining repair parts forced the companies to extend 
their own repair facilities and to make repairs of a 
size and nature that would never have been attempted 
before. 

The expansion of industrial operations in the South 
during the past two years created a demand for skilled 
labor of all kinds and induced many trained men to leave 
operating companies with which they had been con- 


(): ACCOUNT of the existing transmission lines 





THIS PLANT 


nected in some cases for a number of years. Later 
the several drafts took additional men, creating a large 
number of vacancies which had to be taken care of in 
different ways. In some cases promotions were made; 
in others higher wages were paid to bring men in from 
the outside. In other cases processes and operating 
practices were changed to simplify them and allow the 
work to be carried on without replacing men. Changes 
were also made which allowed the use of unskilled labor, 
or training schools were put into operation which 
quickly gave the necessary information and training 
required to carry on the work. In some cases girls were 
employed to do work which had formerly been done by 
men. 

In addition to the conditions outlined there was a 
tremendous increase in cost of materials and labor of 
all kinds. The operating expenses of central-station 
companies were consequently increased to unheard-of 
figures. Notwithstanding these conditions, applications 
which were made to public utility commissions to in- 
crease rates to offset the increased expansion were in 
many cases refused and in other cases were delayed to 
such an extent that the companies were put into a very 
embarrassing financial position. In still other cases 
where partial increases in rates were granted these 
increases were not sufficient to keep the companies in 
safe financial condition. As a result a number of 
companies have been tremendously handicapped in carry- 
ing the unusual burdens which have been forced upon 
them. 

The transmission lines of the six Southern operating 
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companies—the Alabama Power Company, the Tennes- 
see Power Company, the Georgia Railway & Power 
Company, the Columbus Power Company, the Central 
Georgia Power Company, the Southern Power Company 
and the Carolina Power & Light Company—are now 
either interconnected or capable of being joined in one 
great network extending from Henderson, N. C., on the 
northeast to Tuscaloosa, Ala., on the southeast, a dis- 
tance of approximately 1000 miles (1600 km.). The lay- 
out of these systems is shown on the accompanying map. 
If this network were superimposed upon the northern 
section of the United States it would reach from Boston, 
Mass., past Cleveland, Ohio, on the west and Roanoke, 
Va., on the south. This network is fed by twenty-three 
hydro-electric plants and at least fourteen steam sta- 
tions, about evenly distributed in five states. 

The principal operating features of the six systems 
mentioned and the extensions and improvements which 
have been made during the war are outlined in the 
following paragraphs under the headings of the 
different companies: 


Electrical Expansion in the Carolinas 


Southern Power Company.—During the past twelve 
months the Southern Power Company has completed 
construction and will soon have in service two new 
hydroelectric stations. One of these which has a rat- 
ing of 25,000 kw., with a large storage reservoir, will 
be known as the Bridgewater plant. The @ther will be 
known as the Wateree and will have a rating:of 70,000 
kw. The former is on the Catawba River about 40 
miles (64 km.) from Asheville, N. C. The latter station 
* is on the Wateree River below the Fishing Creek, Great 
Falls and Rock Creek stations, which have been in 
operation for several years. Details of these new sta- 
tions are given later in this article. 

The company has also built and placed in operation 
100 miles (160 km.) of double-circuit steel-tower trans- 
mission line operating at 100,000 volts. The building 
of these stations and of this transmission line was 
brought about through a natural development of the 
textile industry in the different sections of North and 
South Carolina covered by the transmission lines of 
the company. The development was not caused by any 
activities due to the war; in fact, the contracts for the 
plants were let before the United States declared war. 

During the past year there has been connected to the 
system of the Southern Power Company a textile load 
of 6750 kw. and a miscellanous load, consisting of flour 
mills, oil mills, cotton gins and other industries closely 
allied to the textile industry, of 2430 kw., besides 1000 
kw. in lighting in new towns'which have had either 
no electric service or inadequate service in the past. 
It is interesting to note that the load of the company is 
divided approximately 80 per cent textile mills, 10 per 
cent miscellanous manufacturing industries and 10 per 
cent lighting and railways. 

In 1918 the total spindles of the cotton mills of the 
South increased about 319,000. Of this number 199,000 
were added in North and South Carolina, the states in 
which the Southern Power Company operates. Of this 
number—namely, 199,000 spindles—165,000 spindles 
were added to the lines of the company. At the present 
time the Southern Power Company operates slightly 
more than one-quarter of the total spindles of the South, 
or 4,000,000 spindles. 

The Southern Power Company operates over the 
greater part of North and South Carolina. It is con- 
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nected to the Carolina Power & Light Company at a 
point between Durham and Raleigh, N. C., and at the 
Wateree station as indicated on the map on page 1025 
and also with the Georgia Railway & Power Company 
at Tallulah Falls. The location and maximum ratings of 
the company’s various stations are given in the accom- 
panying table. 








DATA ON SOUTHERN POWER COMPANY 'S STATIONS 





Lee ation M: aximum Rating, ‘Kw. Head, Ft 

Great Falls, 8. C.... , 24,000 72 . 
Rocky Creek, S.C...... 24,000 63 
Ninety-nine Islands, S. C. 18,000 72 
Catawba, S.C...... arate E 6,600 25 
Lookout Shoals, N. C.. Ee 24,000 76 
Fishing Creek, S.C.............. 3 28,000 51 
Peters. 66 fF fFSKUN ss, RE 25,000 115 
pe Ey ne eee 70.u00 75 
Greenville, S. C. (steam)................ 8,000 

Greensboro, N. C. (steam) atria ns 8,000 

Mount Holly, N. C. (steam)....... 8,000 


Eno, N . C. (steam) 10,000 





The lines of the company now cover a territory of 
300 miles (480 km.) in a northeasterly and southwest- 
erly direction and 100 miles (169 km.) in a north- 
westerly and southeasterly direction. The first trans- 
mission system of the company was designed for 11,000 
volts. With the expansion of the company and its 
activities, a 44,000-volt transmission system was built, 


and all of the recent’ transmission lines erected by the 


company have been designed for 100,000 volts. All 
linesgare looped in together, and the 11,000-volt and 
100,000-volt systems qme joined with tie-in transformers. 

The circuits Yof the Southern Power Company are 
com on the north v t ‘tthe -Carolina. 
Power & Light Company ‘with twib 100, 000-volt tines. 
The amount of power that can ibe transferred is lim- 
ited only’ by sthew -eartying capacity ,, of these lines, as 
no transformers are required in arder to ‘effect this 
connection. On the south the Southern Power Com. 
pany’s system is connected with that of the Georgia 
Railway & Power Company at Tallulah Falls, with two 
100,000-volt lines, and the power whigh can be trans- 
ferred between the two companies at this point is lim- 
ited only by the carrying capacity of the lines. 

The company maintains four 8000-kva. turbo-gener.- 
ator steam plants for emergency and supplementary 
service. The fires under the boilers are banked, and 
all three stations can be got under way to feed energy 
to the lines within fifteen minutes. 


Two New Water-Power Plants of Southern Power Company 


A variable-head hydroelectric plant is being erected 
by the Southern Power Company at Bridgewater, N. C., 
between Asheville and Salisbury, close to the Catawba 
River. This plant will be installed in connection with 
a large reservoir which is used to impound the water 
in the wet season. During the dry season, when the 
water is required for the other plants of the Southern 
Power Company further down the-Catawba River, the 
water is let out of this reservoir through the turbine 
wheels. Two turbines will be installed in this plant, 
each designed to deliver 13,200 hp. to the generator 
shaft when operating under an effective head of 115 ft. 
The actual head on these wheels will range from a 
maximum of 135 ft. to a mininium head of practically 
zero. In other words, they will continue to run the 
turbines as the reservoir level is drawn down to the 
point where the units practically develop no power. It 


is not, of course, expected that it will ever be necessary 
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to draw the reservoir to this extent, the amount depend- 
ing on the amount of water in the river. 

Each of the turbines will be of the vertical-shaft, 
single-runner type with cast-iron volute casings, gover- 
nor-operated relief valves and hydraulic operated pivot 
valves at the entrance of each casing. The two turbines 
will be fed from one. steel penstock, 20 ft. (6 m.) in 
diameter, which will have with two branches at its lower 
end for connection to the turbine casings. These wheels 
are of extremely large size, as may be judged from the 
fact that the intake opening of each casing will be about 
9 ft. 6 in. (2.8 m.) in diameter. 

On the Wateree River, about 20 miles (32 km.) be- 
low the Fishing Creek, Great Falls and Rocky Creek sta- 
tions of the Southern Power Company, a new station is 
being constructed which will contain five 14,000-kw. 
waterwheels. These waterwheels will operate under a 
head of 75 ft. The plant will be connected with the 
system of the Yadkin River Power Company and be 
operated by the Wateree Electric Company. 


Interconnections in Eastern North and South Carolina 


Caroline Power & Light Company.—The Carolina 
Power & Light Company also controls the Yadkin River 
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systems in all the communities served. The larger of 
the hydroelectric plants is at Buckhorn Falls on the 
Cape Fear River and has an installed capacity of 3000 
kva. The smaller is a plant of 1000 kva. on the Neuse 
River near Raleigh. The company has also in reserve a 
modern steam plant of 3000 kva. rating at Raleigh, 
one of 1000 kva. at Goldsboro and one of 3750 kva. at 
Henderson. It operates nine substations with an aggre- 
gate capacity of 23,000 hp. 

The properties of the Carolina Power & Light Com- 
pany are in the heart of the North Carolina industrial 
district. A large part of the electric energy sold by 
the company is supplied to cotton mills, cotton gins, cot- 
tonseed-oil mills, fertilizer works, veneer mills, furni- 
ture factories, machine shops, brick plants and other 
manufactories and to municipalities for pumping. 

A thirty-year contract has been made between the 
Yadkin River Power Company and the Wateree Electric 
Company whereby the latter is to supply to the Yadki1 
River Power Company 14,000 kw. of hydroelectric power 
to be delivered from the new 70,000-kw. hydroelectric 
Wateree plant of the Southern Power Company now 
nearing completion. A 110,000-volt steel-tower trans- 
mission line is being built from the Wateree plant to 





FIG. 2—BRIDGEWATER STATION OF SOUTHERN POWER COMPANY, HAVING A RATING OF 25,000 KVA., AS IT APPEARED MARCH 1, 1918 


Power Company and the Palmetto Power & Light Com- 
pany. It operates the electric light and power service 
in Raleigh, Goldsbore, Henderson, Oxford, Sanford and 
Jonesboro, N. C., furnishing electric light and power 
service for manufacturing properties in Fayetteville, 
Clayton, Smithfield, Selma, Franklinton, Pine Level and 
Cumberland. It also supplies under contract the entire 
requirements of the municipal electric light and power 
systems in Smithfield, Selma and Clayton and all the 
privately owned electric light and power systems in 
Franklinton and Pine Level. It operates 216 miles (347 
km.) of high-tension transmission line connecting two 
hydroelectric and three steam plants with distributing 


connect with the high-voltage transmission system of 
the Yadkin River Power Company at Laurinburg, and 
another line to connect with the transmission system of 
the Carolina Gas & Electric Company (now owned by 
the Palmetto Power & Light Company). 

The transmission and distributing systems of the 
Carolina Power & Light Company and the Yadkin River 
Power Company are now interconnected. The distribut- 
ing systems of the Palmetto Power & Light Company 
(a subsidiary company) in all the communities served, 
with one exception, are also served by high-voltage 
transmission lines. Consequently, with the completion 
of the new lines now under construction, the systems of 
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all three companies will be interconnected and all dis- 
tributing systems, with the one exception, will be fed 
from these interconnected transmission systems, hav- 
ing a total of 538 miles (865 km.) of lines. This will 
make a greater supply of power available to all three 
companies and permit the closing down of all steam 
plants, except the Summerville station now operated by 
the Palmetto Power & Light Company, thus enabling 
the companies greatly to enlarge their business and ma- 
terially decrease operating expenses. The connected load 
on the lines of the three companies is approximately 40,- 
000 kw. It is estimated that the 14,000 kw. to be de- 
livered by the Wateree Power Company will, in con- 
nection with the Yadkin River Power Company’s Blew- 
ett Falls reservoir, enable the three companies together 
to supply power for an additional 20,000 kw. of con- 
nected load. 


Extensions to Systems in Alabama and Georgia 


Alabama Power Company.—The Alabama Power 
Company as contractor for the United States has made 
during the past twelve months a 30,000-kw. extension 
to its Warrior reserve steam plant. Eighteen 1200-hp. 
Stirling boilers and the usual auxilliaries were installed 
in the boiler room and a 33,000-kva. General Electric 











FIGS. 4 AND 5 





horizontal turbo-generator in the generating room. The 
latter unit is provided with a Worthington surface 
condenser. This installation was made to supply power 
to the government nitrate plant at Muscle Shoals. In 
this connection the Alabama Power Company con- 
structed a 90-mile (145 km.), three-phase, 110,000-volt 
transmission line from the Warrior reserve steam plant 
to Muscle Shoals and installed a 40,000-kva., 110,000/ 
13,000-volt substation at that point. 

To take care of the increased load on its system the 
company found it necessary during the past year to 
install at Bessemer, Ala., an outdoor type 110,000/44,- 
000-volt switching station and substation. At the pres- 
ent time one bank of transformers of 13,500 kva. 
capacity is in use at this point. The station has an 
estimated capacity of 100,000 kva. A _ 110,000-volt, 
single-circuit, three-phase line has been constructed 
approximately 30 miles (48 km.) in length between this 
substation and the Warrior reserve steam plant. 

War work and electrometallurgical development inci- 
dental to war work put a greatly increased load on the 
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company’s system during the past year, but since the 
signing of the armistice a considerable portion of this 
extraordinary load has disappeared. Despite this fact, 
however, the company reports that its load at the 
present time is practically equal to the load one year 
ago. This seems to indicate that the natural growth 
in load has made up for the loss of any temporary 
war-time load. 

It is pointed out by an official of the company that 
the conditions which have existed since the signing of 
the armistice make it practically impossible for a public 
utilities corporation to start new plant extensions, and 
this company, like many others, is economizing in every 
possible manner and not contemplating any new de- 
velopments at the present time. Operating costs during 
the past year, as compared to those obtaining previous 
to the war, show an increase of from 50 to 150 per cent 
in practically all items. For the Alabama Power Com- 
pany’s system this has shown up as an actual total 
increase in operating costs in 1919 as compared with 
the year 1915 of over 80 per cent. Increase in cost of 
labor alone was approximately 70 per cent. 

The hydroelectric stations of the Alabama Power Com- 
pany at present in operation are located at Lock 12 
on the Coosa River, where a head of 68 ft. (22 m.) is 
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available, and at Jackson Shoals, on Choccolocca Creek, 
where a head of 22 ft. (6.7 m.) is available. Sixty- 
cycle, three-phase energy is generated at 6600 volts in 
the Coosa River plant and 2360 volts in the Jackson 
Shoals plant. The company has at present in operation 
about 200 miles (320 km.) steel-tower transmission lines 
equipped with suspension-type insulators and No. 00 
stranded copper cable for transmitting energy at 110,- 
000 volts to its substations over private rights-of-way. 

The main substations are situated at Gadsden, Annis- 
ton, Birmingham, Bessemer and Muscle Shoals. Substa- 
tions operated at 22,000 volts are in operation at Tal- 
ladega, Leeds, Lovick, Alexander City, Gadsden and 
Attalla. The high-tension substations are of the out- 
door type. At present the rating of the six main sub- 
stations is 98,800 kva. 

The company has two large reserve steam stations. 
The newest, which is on the Warrior River, is shown 
in an accompanying illustration. This station has a 
rating of 63,000 kw. in turbo-generators. The second 
steam-turbine station at Gadsden contains two 6250- 
kva. units. 











May 17, 1919 


During the eleven months between Jan. 1, 1918, and 
Nov. 25, 1918, arrangements were completed so that 
what is known as nitrate plant No. 2 was producing 
ammonium nitrate, using power from the transmission 
system of the Alabama Power Company pending the 
completion of the steam plant to furnish the necessary 
power. In this steam plant a 60,000-kw. turbine was 
called for to supply electric energy to electric furnaces 
used in connection with the cyanamide system. Twelve 
electric furnaces are installed, each requiring 6000 kw. 
This equipment, together with the motor load, will bring 
the load of the plant to about 70,000 kw. or 80,000 kw. 
with a load factor of about 90 per cent. The large and 
very constant load required the erection of a station 
similar to a central station designed for an economy as 
high as war conditions would permit. Plant No. 2 has 
a 60,000-kw. generator rating (70,000 kw. maximum,) 
and 18,000 boiler-hp., or 3.3 kw. per boiler horsepower. 
Details of this plant were given in issues of the ELEC- 
TRICAL WORLD for April 5 and 12, 1919. 

The power for operating the nitrate plant has been 
transmitted over a high-tension line approximately 90 
miles (145 km.) long, built by the Alabama Power Com- 
pany. Between 20,000 kw. and 30,000 kw. has been 
taken over this line, the average load carried by the 
steam station being in the neighborhood of 50,000 kw. 
to 55,000 kw. 

Georgia Railway & Power Company.—The shortage 
of coal supply during the war emphasized the import- 
ance of existing water-power generating plants and the 
vital need of additional developments. The 72,000-kw. 





FIG. 6 — SINGLE-CIRCUIT WOOD-POLE 110,000-voLT TRANSMIS- 
SION LINE BUILT BY ALABAMA COMPANY FOR UNITED STATES 
GOVERN MENT 


plant of the Georgia Railway & Power Company at 
Tallulah Falls was barely finished when the rapid in- 
crease in the demand for hydroelectric power forced the 
company to undertake the construction of an additional 
storage reservoir and the installation of the maximum 
generator capacity of the station. 
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The growth of the business in the past seven years is 
shown in the following table of yearly outputs in kilo- 
watt-hours: 


1912 


68,400,642 1916 211,872,638 
1913 100,479,902 Rear e ty GAGs 0 exc tmrices 258,607,802 
WG icc anti os dit. ieu Saad 145,692,403 ROR Mies asain sve anil 238,489,012 
1915 179,976,596 


This shows an increase up to 1917 of nearly 300 per 
cent, or, in other words, the volume of business in- 





FIG. 7—TWO-CIRCUIT, 110,000-vOLT WooD AND STEEL LINE 
BUILT BY ALABAMA COMPANY IN 1918 TO CONNECT BESSEMER 
SUBSTATION AND WARRIOR STEAM PLANT SUBSTATION 


creased almost four times. The Georgia Railway & 
Power Company has three water-power plants of approx- 
imately 97,000 kw. developed and in service. The com- 
pany controls approximately 275,000 kw. undeveloped in 
addition, or a total developed and undeveloped of ap- 
proximately 372,000 kw. A very large part of the power 
generated by the company was used by industrial enter- 
prises making supplies necessary to the successful prose- 
cution of the war. 

Columbus Power Company.—The Columbus (Ga.) 
Power Company has three hydroelectric developments 
on the Chattahoochee River, two at Columbus having an 
aggregate rating of 9000 kva. and one at Goat Rock, 15 
miles (24 km.) north of Cclumbus, having 13,750 kva. 
installed, making the total available 22,750 kva. The 
City Mills development at Columbus comprises five gen- 
erators with an aggregate rating of 1000 kw., the head 
being 10 ft. (3 m.). The North Highlands development 
has six generators, with an aggregate rating of 6400 
kva., and waterwheels operating under a head of 42 ft. 
(12.8 m.) The Goat Rock development, where a head of 
72 ft. (21.9 m.) is available, has three generators, two 
of which are rated at 3750 kw. and the other at 5000 
kw. Three-phase, sixty-cycle energy is generated at 
5500 volts and 11,000 volts. Two 4000-kw. transform- 
ers step up the potential to 66,000 volts for transmis- 
sion. A 11,000-volt line on wooden poles with pin-type 
insulators connects the Columbus and Goat Rock prop- 
erties, and a 60-mile (96 km.) steel-tower line equipped 
with suspension-type insulators and operating at 66,000 
volts extends from Goat Rock ot Newnan. There is 
18 miles (28.8 km.) of wooden-pole line operating at 
11,000 volts connecting Newnan and Hogansville. Four 
main substaticns are connected to the system, one at 
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Columbus rated at 1600 kw., one at West Point rated at 
1875 kw., one at La Grange rated at 1875 kw. and the 
forth at Newnan rated at 4000 kw. Provision is 
made for the transfer of power between the Columbus 
Power Company’s system and the system of the Georgia 
Railway & Power Company through interconnection 
of lines. Although gross earnings of the company in- 
creased 8 per cent in 1918, operating expenses increased 
30 per cent owing to increased costs of labor and coal. 
Taxes were increased 80 per cent over 1917. The un- 
usual drought conditions of 1918 did not materially af- 
fect the company’s operation, so that excess power was 
sold to neighboring companies that suffered thereby. 


Operating Conditions on Tennessee System 


Tennessee Power Company.—Four water-power sta- 
tions are operated by the Tennessee Power Company: 


Ocoee No. 1, in Polk County at Parksville, Tenn., on 
the Ocoee River, approximately 50 miles (80 km.) from 
Chattanooga. The equipment in this plant consists of 
five horizontal direct-connected waterwheel-driven gen- 
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(32 km.) west of Chattanooga. This plant is equipped 
with fourteen 3000-kva. vertical turbines, the total ca- 
pacity of the station being 42,000 kva. The concrete 
dam across the river at the power-house site backs up 
the water and makes the river navigable to Chatta- 
nooga. The combined capacity of the present hydro- 
electric stations is 85,500 kva. 

The Tennessee Power Company has an arrangement 
with the Chattanooga Railway & Light Company, the 
Nashville Railway & Light Company and the Knoxville 
Railway & Light Company whereby the steam plants 
at these three cities may be operated at the direction of 
the power company to supplement the output from the 
hydro plants during low water. In addition it supplies 
power to the Aluminum Company of America at Mary- 
ville, Tenn., 16 miles (25.6 km.) south of Knoxville, 
and also to the American Zinc Company at Mascot, 
Tenn., 15 miles (24 km.) northwest of Knoxville. The 
total transmission line mileage is approximately 600 
miles (960 km.). 

The company planned to operate throughout 1918 as 





FIG. 8—MUSCLE SHOALS ON THE TENNESSEE RIVER, SHOWING LOCATION OF GOVERNMENT NITRATE PLANTS AND PROPOSED 
HYDROELECTRIC DEVELOPMENTS 


erators, each one having a capacity of 3750 kva., the to- 
tal station capacity being 18,750 kva. 

Ocoee No. 2, in Polk County on the Ocoee River, about 
10 miles (16 km.) east of Parksville. This plant is 
equipped with two horizontal waterwheel-driven gen- 
erators, each having a capacity of 7500 kw., the total 
capacity of the station being 15,000 kva. This plant 
uses the stream flow from the Ocoee River, which is 
diverted by means of a low dam, 5 miles (8 km.) above 
the power station, from which the water is conveyed by 
means of a flume to a forebay above the power house. 
The operating head at this plant is 255 ft. (77 m.). 

Great Falls Station, in the northwest end of Warren 
County, about half way between Nashville and Chatta- 
nooga. This plant uses the flow of the Caney Fork and 
Collins Rivers. A low concrete dam has been built just 
below the confluence of the two rivers, diverting the 
two streams, which are conveyed to the waterwheel by 
means of a tunnel and penstock. The plant is equipped 
with one vertical waterwheel-driven generator, the ca- 
pacity being 9750 kva. 

Hales Bar, on the Tennessee River about 20 miles 


nearly as possible on hydroelectric power, with only 
such steam generation as might be necessary for stand- 
by, regulation and unavoidable supplement. In so far 
as possible this policy was carried out, but the cost of 
coal and labor increased to such an extent over the pre- 
vious year that with only about half as much steam 
generation the total cost was slightly greater than in 
1917. More than half of the total operating expense is 
due to operation of steam plants, and the great problem 
therefore is to reduce to normal figures this largest 
item of the expense account. Fortunately the situation 
in this regard promises to be better in 1919 because 
of the decrease in price and better quality of coal and 
the greater efficiency of labor. 

In order to save steam generation, arrangements were 
made to reduce delivery to the Aluminum Company of 
America during the period of low stream flow, with the 
result that in 1918 234,591,137 kw.-hr. were delivered, 
as compared with 295,209,703 kw.-hr. in 1917. The 
delivery at the present time is about 40,000 hp., but 
the amount will be reduced, possibly as low as 10,000 
hp., some time between May 1 and July 1, 1919, owing 
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to the lack of demand for aluminum since the signing 
of the armistice and to the completion by the Aluminum 
Company of its own hydroelectric plant. Had the de- 
mand for aluminum continued as anticipated, it is prob- 
able that this company would have been called upon 
to continue delivery of as much power as it cared to sell 
at the price. As delivery to the Aluminum Company is 
reduced the power can be sold elsewhere at higher 
prices, possibly not all at once, but gradually. Moreover, 
during the dry season the company will make more net 
profit with a less total demand upon its generating 
plants. The problem of reselling the power released by 
the Aluminium Company will therefore not be serious 
until after the dry season of next fall, say, in Deecem- 
ber, 1919. 

All of the hydroelectric plants of the company oper- 
ated satisfactorily during 1918, no changes being made 
and no important construction work carried on. 


Additions at Richmond and Norfolk, Va. 


Virginia Railway & Power Company.—Additions by 
this company during the year 1918 may be divided into 
three groups: (1) Additions to the Richmond (Va.) 
power station; (2) additions to the Norfolk (Va.) power 
station, and (3) transmission line connecting the Rich- 
mond and Norfolk power systems, thereby interconnect- 
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The additions to the Norfolk power station, which 
were started in 1918, include one 12,500-kva. turbo-gen- 
erator, with a 4000-volt generator, and two additional 
500-hp. boilers with Westinghouse underfeed stokers. 
The turbine was installed in place of a 3000-kw. vertical 
turbine, which was removed. In addition to this work, 
the entire heater system and exhaust headers were re- 
modeled by the installation of two 6000-hp. Cochrane 
feed-water heaters and new exhaust headers through- 
out. This work was not entirely completed during 1918, 
but is now in operation. In connection with this tur- 
bine unit there have been installed three 4166-kva. 
transformers for raising the generator voltage to the 
main bus voltage of 11,000 volts. 

A 33,000-volt transmission line connecting Richmond 
and Petersburg, Va., has been reinsulated and changed 
over to 110,000 volts, and a new 110,000-volt line has 
been constructed from Petersburg to Suffolk, there con- 
necting with the Norfolk system of the Virginia Rail- 
way & Power Company. In connection with this trans- 
mission line there has been constructed one 15,000- 
kva. outdoor substation at Richmond, one 6000-kva. sub- 
station at Petersburg and one 6000 kva. outdoor sub- 
station at Suffolk; also two new 1500-kva. outdoor sub- 
stations furnish power to the interurban car line con- 
necting Richmond and Petersburg. All work has been, 
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FIGS. 9 AND 10—LOAD OF TEXAS POWER & LIGHT COMPANY HAS INCREASED 445 PER CENT IN FOUR YEARS 


On Sept. 25, 1914, the maximum demand on the system of the Texas Power & Light Company was 8700 kw., and the output 
for the twenty-four hours was 144,235 kw.-hr. Four years later,on Sept. 26, 1918, the maximum demand was 47,400 kw. and the 
output for the day was 751,448 kw.-hr. The load factors were 70 per cent and 66 per cent respectively. On Sept. 26, 1917, the 
peak load was 36,000 kw., and 627,642 kw.-hr. were generated at a load factor of 72.7 per cent. 


ing all parts of the system of the Virginia Kailway & 
Power Company. 

The additions to the Richmond power station con- 
sisted of one 20,000-kw., General Electric turbo-gen- 
erator to operate at 13,200 volts. In connection with 
the installation of this machine, there were installed two 
xtra boilers with stokers and an extra boiler-feed pump. 


in the main, along generally accepted standards, the only 
variations being in the use of concrete poles for sup- 
porting the outdoor 110,000-volt equipment in connec- 
tion with the transmission line. 

The additions to the stations of the Virginia Railway 
& Power Company were caused by the great develop- 
ment of the Hampton Roads district in and around Nor- 
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folk brought about by the location of the government 
works near Norfolk. This, as well as general activities 
caused by these developments, created a considerable 
power load. The company reports that in Norfolk the 
plant capacity was not increased in the same proportion 
as the requirements before the signing of the armistice, 
but this difference was to be taken care of by power fur- 
nished from the Richmond district from the transmis- 
sion line described. The signing of the armistice has 
not as yet greatly affected the power requirements over 
the system of the Virginia Railway & Power Company 
owing to the fact that the majority of the government 
institutions in that district are of a semi-permanent 
nature and no very marked decrease in output has been 
noticed. It is difficult to obtain satisfactory data as to 
the effect of the armistice, since for some time prior to 
November there had been a rationing of power in the 
Norfolk district. At present the company is complet- 
ing all work that had been started prior to the signing 
of the armistice. After this work has been completed 
it will probably defer further extensions until general 
conditions become more settled. 


Improvements by New Orleans Company 


New Orleans Railway & Light Company.—In May, 
1918, the New Orleans (La.) Railway & Light Company 
installed a 15,000-kw. turbine in its generating station 
and in July, 1918, four 1000-kw. rotaries. One new 
feeder with a capacity of 2000 kw. was also installed 
from the generating station to serve the United States 
government commodity warehouse in, New Orleans. 
This feeder was put into service in December, 1918, 
and supplies a demand of approximately 250 kw. In 
the boiler room of the company’s generating station 
three 900-hp. boilers have been raised in order to pro- 
vide greater combustion space and for the installation 
of underfeed stokers to increase the boiler capacity. 

Just prior to the time the United States entered the 
war the New Orleans company ordered material to 
change all of its street-lighting system’ from 7.5-amp. 
alternating current arc lamps to 5.5-amp. direct-current 
magnetite lamps. In the past eighteen months a large 
number of circuits have been changed and the work 
will be completed at an early date. 

The changes and additions in the generating station 
were due to the natural growth of the New Orleans in- 
dustries. The demand for energy by war industries in 
that city during the war was a small percentage of the 
company’s commercial load. 

The company reports that coal is now costing prac- 
tically the same as it did eighteen months ago, while 
fuel oil costs approximately 126 per cent more than 
eighteen months ago. Ap»vroximately 425 tons of coal 
and 800 bbl. of fuel oil are required per day. It is 
also pointed out that labor cost is now 80 per cent more 
than eighteen months ago, and the taxes for the com- 
pany’s electric light and power properties in 1918 were 
increased 60.96 per cent. The taxes for the railway 
properties in 1918 increased 22.65 per cent. 


Difficulties Encountered by Texas Company 


Texas Power & Light Company.—By utilizing the 
surplus energy of a city plant and by juggling the 
energy back and forth on its 1000 miles (1600 km.) of 
transmission lines, the Texas Power & Light Company 
was able to pull through a threatened emergency last 
year caused by the non-arrival of a turbine. To take 
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_care of the healthful growth, a 15,000-kw. turbo-genera- 


tor had been ordered for the Fort Worth plant to re- 
place a 5000-kw. unit which was to be moved to the 
McKinney plant. The latter unit was moved and the 
foundation blasted, when it was found that the larger 
unit could not be delivered on time. The Dallas plant 
was not connected in with the transmission system, the 
main reason being that the energy generated there was 
two-phase. However, two 3700-kv. transformers with 
Scott connections were installed to change the 2300- 


volt, two-phase energy to 12,000 kv., three-phase. From 
: or 
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FIG. 12—-PARTIAL TRANSMISSION SYSTEM OF THE TEXAS POWER 
& LIGHT COMPANY, SHOWING INTERCONNECTION 


Interconnection in Texas has gone forward during the war. It 
1918 the Texas Power & Light Company constructed 130 miles 


(209 m.) of 60,000-volt line between Bonham and Jenkins (just 
outside of Dallas) in order to fulfill contracts entered into in the 
early part of 1917. The new extension gave double-circuit fa- 
cilities for the Sherman-Dennison district and created a loop 
through Jenkins, Payne, Bonham, Honeygrove and Commerce. On 
April 16, 1918, the systems of the Texas Power & Light Company 
and those of the Dallas Power & Light Company were inter- 
connected by a 7.5 mile (12-km.), 60,000-volt double-circuit tower 


line from Norwood to Dallas. This interconnected the Dallas, 
Fort Worth & Texas Power & Light Companies, the two former 
being tied together since 1914. 

the 12-kv. buses the energy was stepped up to the trans- 
mission line voltage of 60 kv. 

In all of the larger towns on the Texas system it has 
been found that the intermediate voltage of 12 kv. was 
necessary on account of the larger number of industria! 
plants springing up around the outskirts of the cities 
This type of service is beginning to be a large propor- 
tion of the company’s load. 








May 17, 1919 


ELECTRICAL WORLD 1031 


Pacific Coast Plants Fully Loaded 


Interconnection of Systems Has Enabled Western Companies to Carry Increased Loads Despite 
Lack of Hydroelectric Development—High Cost of Fuel Oil, However, 
Emphasizes Need of More Liberal Water-Power Program 


hydroelectric development have affected practically 

all Pacific Coast companies during the past eigh- 

teen months. The dryest winter in forty years, the high- 
est price on record for fuel oil and an increase of de- 
mand for energy far exceeding the development of new 
power sources are the more important of these. . The 
high price of oil served to emphasize the uncertainty 
in production cost that attends generation by steam 
and has strengthened the preference for water power. 
The drought did not turn out to be so serious as at first 
feared, but it served to give impetus to interconnection 
plans, and, coupled with a “win-the-war” purpose com- 
mon to all companies, did much that will probably en- 
dure in bringing about economies and eliminating waste. 
During war time there was practically no development 
of hydraulic power, although the demand increased rap- 
idly. Thus the Pacific Coast now finds itself short of 
power. With the single exception of the Washington 
Water Power Company, all the coast companies have 
come uncomfortably close to the limit of available capac- 
ity. In fact, only by interconnection and economies that 
would not otherwise have been thought of were some 
companies able to meet essential demands. The natural 
reaction from this condition is the immediate develop- 
ment of more power. In fact, in Major Sever’s report 
to the War Industries Board, submitted last December, 
after a careful study of conditions along the coast, hydro- 
electric development at the rate of 50,000 kw. per annum 
was recommended for California “until the oil-generated 


(Yrssroctct S without precedent in the history of 


power is reduced to a safe and economical value.” No 


changes were made by the last Congress, however, in 
regulatory legislation for hydroelectric development. 


The Question of Financing 


The primary difficulty in getting the development pro- 
gram started has been the matter of financing. The 
international situation has affected all lines of industry, 
of course, but another cause for hesitation in the electri- 
cal field is the uncertainty about the rates at which 
energy will be sold. During the war surcharges on most 
rates were granted to enable the companies to meet 
the higher costs of labor and materials. Now that the 
war is over there is a strong demand for the removal 
of surcharges. In the San Francisco district numerous 
letters and resolutions have beet sent to the Railroad 
Commission urging the removal of the surcharges, and 
this is typical of sentiment in other quarters. Mean- 
time, operating costs, particularly of labor and oil, re- 
main at the high figure of war time, and no definite pre- 
diction regarding the duration of high costs can be made. 
In several Coast centers there is even a demand for in- 
creased wages, and such decreases as there have been— 
in the price of copper, for example—have not affected 
operating expense. 

In California, however, there seems to be a general 
confidence in the fairness of the Railroad Commission. 
Financing has been arranged by several companies, and 
extensive development projects are now under way. The 
more important of these are those of the San 


Joaquin Light & Power Company, the city of San Fran- 
cisco (financed for this year’s program oniy), the Great 
Western Power Company and the Southern California 
Edison Company. The program of the last-named com- 
pany involves construction to cost about $16,000,000. 


Municipal Projects 


It is notable that the tendency on the Pacific Coast is 
strongly toward municipal ownership or municipal con- 
trol. Not only are San Francisco, Los Angeles and Se- 
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FIG. 1—MAIN TRANSMISSION LINES AND STATIONS IN 
NORTHERN CALIFORNIA 


attle committed to extensive hydroelectric projects, but 
smaller cities are beginning to favor the municipal own- 
ership idea, and there is ground for the belief that this 
may spread. Typical of this tendency is the situation 
in Oroville, Cal., a town of about 6000, which is having 
the Railroad Commission appraise the local distributing 
system of the Pacific Gas & Electric Company with the 
idea of taking it over if the price is satisfactory. The 
same company owns the electric, gas and water systems 
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FIG. 2—-RECENT DEVELOPMENTS ON PACIFIC GAS & ELECTRIC SYSTEM 


A—View of Halsey plant, 12,500 kw. at 328 ft. head. 


accessories housed in building at left). C—Exterior view of Spaulding power house; 
discharge tunnel from Lake Spaulding, head 190 ft. to 0; snow shed up 


B—Venturi meter in 72-in. steel penstock of Halsey power house (meter 


with 
over 
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Pelton unit in 
D—1300-ft. 


vertical 
operators. 


3750-kw. 
mountainside for 


Feather River; 100-kv. transmission line on 200-ft. towers, Drum-Cordelia. 


in this town, the first two of which are not attractive 
as revenue-producing properties. 

When the desire for municipal ownership manifested 
itself in Oroville, the company offered to sell out all 
three systems entire. Local authorities refused, how- 
ever, asking for the electric system only, thus indicat- 
ing, it was felt, not so much a desire for the advantage 


thought to be in municipal operation and regulation as 
the saving in cost which the city hopes to make. The 
fact that the prevailing wholesale rate on energy is about 
1 cent per kilowatt-hour seems to be the inducement to 
the town to buy energy wholesale and retail it over its 
own distributing system, deriving a considerable rev- 
enue, the local papers have pointed out, through the dif- 
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ference between residence-lighting and wholesale rates. 

This is just the reverse of the plan in two of the 
largest Coast cities where the policy is to generate 
energy and dispose of it wholesale. Los Angeles has 
for some time been delivering power in large blocks 
to the private company for distribution, and that has 
been announced as the plan to be followed by San 
Francisco when the Hetch Hetchy power is available. 


ELECTRICAL WORLD 1033 





the plant at 250-Ib. (17.6 kg. per sq.cm.) pressure. Not 
only is this investment significant as to the progress 
made in making the steam department profitable, but 
this length of transmission represents a new departure 
in steam heating for which the company’s engineers are 
entitled to great credit. An interesting side light on 
this is that an electrical engineer designed those fea- 
tures of the steam system for which there was no prece- 
dent. An account of what these prob- 
lems were and how they were solved 
is now being prepared for the ELEc- 
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FIG. 3—PEAK AND AVERAGE LOAD CHARACTERISTICS AND GROSS DELIVERY OF 
ENERGY FROM VARIOUS SOURCES—PACIFIC GAS & ELECRTIC COMPANY 


Work on the Hetch Hetchy project is steadily pro- 
gressing, and if bonds can be sold for the continuation 
of construction, the first unit of 66,000 hp. in the Moc- 
casin Creek plant can be completed within three years. 
The limiting factor in construction here, second to the 
question of financing, is the construction of the 18- 
mile (28.8 km.) tunnel which is being advanced from 
six headings and about a mile of which has already been 
completed. 

The Skagit River power project of the city of Seattle 
has reached the stage where preliminary construction 
is under way, a bond issue of $5,500,000 having been 
voted last fall. This city already has its own distribut- 
ing system and does not plan to sell power for distribu- 
tion. The tendency toward municipal ownership in Se- 
attle is manifested by the fact that early in April it 
bought a fifteen-million-dollar electric railway system 
for operation under municipal management. 

War-time conditions are thought to be one reason 
why the municipal ownership tendency has spread in 
small towns. That is, with the drain of draft and 
enlistment, power companies were unable to keep the 
standard of employees up to par and consumers did not 
get the treatment and service expected. War prices, too, 
despite the unquestioned reason for them, certainly did 
not make the consumer any happier, and under these 
conditions any tendency toward municipal ownership 
made rapid progress. The suggestion is now current 
in the Coast territory that courtesy and service must 
be watched more closely than ever. 


Steam Heat from Standby Plant 


A feature of recent Coast progress worthy of study 
is the way in which the steam-heating business has 
been developed by the Northwestern Electric Company 
of Portland. This company has acted on the policy that 
steam can be produced in a standby station with lower 
overhead charges than by an independent company and 
therefore that judicious investment in a properly laid- 
out steam system should bring returns. After several 
years’ experience with the steam business this company 
has just laid, from a new generating station, a steam 
main 6000 ft. (1800 m.) long which takes steam from 
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Pacific Gas & Electric Company.—- 
There was a rapid increase in the load 
of this company during last spring and 
summer, due principally to essential 
war industries and extra heavy pump- 
ing for irrigation. The abnormal ir- 
rigation load was due to very light 
rainfall and snowfall the previous win- 
ter and resulted in the heavy draft on 
stored water early in the season since 
the natural stream flow soon fell below 
normal. At no time, however, were 
loads larger than installed capacity, and the only reason 
some loads were ordered off was because of shortage of 
sufficient stored water to drive the installed generator 
capacity. 

When available hydroelectric capacity was no longer 
adequate to meet the demand, the auxiliary steam plants 
were pushed to their full capacity to make up the de- 
ficiency. The interconnections with other companies 
could not always furnish the relief at critical times, 








FIG. 4—140-KV. LINE CONSTRUCTION OF NEVADA-CALIFORNIA 
POWER COMPANY 
Above—Raising two-pole structure. Lower left—Pole-treating 


plant. Lower right—Small angle turn with 
suspension insulators. 


since many companies experienced similar shortage of 
power from water sources. 


Plant for Variable Head 


During the winter of 1918 the hydroelectric plant 
known as the Spaulding power house was completed and 
a 3750-kw. generator was installed. This plant is built 
in solid rock excavation, extending 75 ft. (23 m.) inside 
the mountain. The outlet tunnel of Lake Spaulding 
is about 4000 ft. (1200 m.) long, through solid rock, 
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and it is about 1100 ft. (330 m.) downstream from the 
Spaulding dam. The ptant was connected in series, so to 
speak, in the discharge tunnel five years after the tunnel 
was first put into service. The generating unit is of the 
vertical-shaft type connected to a Francis 5000-hp. tur- 
bine. The head varies from full lake at spilling to 
empty, or about 190 ft. (60 m.) to 0. The windows in 
the tower over the entrance to the cavern power plant 
serve as high-tension 60-kv. outlets for the line. 

In San Francisco at station A a 15,000-kw. hori- 
zontal Curtis turbo-unit with appropriate boiler capac- 
ity is now being installed. Substation E has also been 
increased by the addition of 300-kw. transformer 
capacity and 2500 kw. in  motor-generator sets. 
Forty-two miles (68 km.) of 60,000-kv. transmission line 
was installed to connect with the California-Oregon 
Power Company for the purpose of purchasing energy. 
There was also constructed a 40-mile (64-km.), 100-kv. 
single-circuit tower line to serve as a trunk line from 
the Halsey, Wise and Folsom power houses into the 60- 
kv. network at Mission San José substation. 

The company has been able to take on again loads 
called non-essential during the war, replacing war in- 


28 B= Monthly Average loads on both a 
” | ” the S.S.P Co. System 
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FIG. 5—GROWTH OF LOAD ON SOUTHERN SIERRAS POWER COM- 
PANY AND NEVADA-CALIFORNIA COMPANY SYSTEM 


dustry loads which have fallen off. The system was 
thus not seriously affected by the armistice, except that 
the average load has been improved by the reconnection 
of loads such as street lighting, cement mills, gold 
dredgers and rock crushers. 

Southern Sierras Power Company and Nevada-Cali- 
jJornia Power Company.—Since the building of exten- 
sions was curtailed during the year 1918, there has been 
little increase in the system mileage, amounting only 
to 55 miles (89 km.) of 140,000-volt line, 30 miles (48 
km.) of 33,000-volt line and 15 miles (24 km.) of 
lines of lower voltage. The most extensive transmis- 
sion line extension was the 140,000-volt line, which was 
built to replace a 60,000-volt line extending from Bishop, 
Cal., to the Rush Creek plant of the Nevada-California 
Power Company. This line is supported on a two-pole 


‘structure, with three conductors hung in a horizontal 


plant from a cross-arm, 24 ft. (7.3 m.) long. The 
structures are spaced ten to the mile on the average. 
The line conductor is a steel-core aluminum cable, six 
strands of aluminum and one of steel, the six aluminum 
strands amounting in cross-section to 211,000 circ.mil. 
The insulators are of the Jeffrey-Dewitt suspension type, 
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six of these units being used in suspension strings and 
seven on the dead-ends. 

The poles are 50 ft. (15 m.) in length with a mini- 
mum diameter at the top of 8 in. (20 cm.). These poles 
are native to the locality of the line and were cut 
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FIG. 6—TRANSMISSION-LINE CONSTRUCTION, SOUTHERN SIERRAS 
POWER COMPANY 


A—33-kv. double-circuit distribution. B—88-kv. line. C—88-kv. 
delta (or 135-kv. star) transmission line. 


from standing timber along the right-of-way, and thus 
a considerable saving was made in freight rates and in 
wagon haul. These poles were creosoted by means of a 
treating outfit that was assembled for the purpose and 
moved from point to point along the line. This outfit 
consisted of a treating tank large enough to receive 
thirty or forty poles at a time, steam for heating of the 
creosote being furnished by the boiler of a hoisting 
engine. The poles are given a twenty-four-hour treat- 
ment, about 8 ft. (2.4 m.) of the butt being increased. 
The average absorption of creosote was 3 gal. per pole, 
and from } in. to 2-in. 1.8 cm. to 5 cm.) penetration 
was obtained. 


Five Plants in Series on Bishop Creek 


There are five hydroelectric plants on Bishop Creek, 
and these plants use the same water successively. The 
following table shows the rating of the various plants. 


Plant Plant Plant Plant Plant 
No. 2 No. 3 No. 4 No.5 No. 6 
Kva. and generating capacity 6000 6750 6000 1500 2000 
Kw. per second-foot 55 45} 62 22 14 
Kw. at 100 second-feet 5500 4550 6200 2200 1400 


Thus it is seen that plant No. 5, with 1500-kva. rating, 
has insufficient capacity to make use of all the water 
when more than 68 second-feet (1.92 cu.m. per second) 
is being used by the other plants. To prevent this 





FIG. 7—CROSSING DESERT WITH 55-KV. LINE; PLANK ROAD 
ALONGSIDE—SOUTHERN SIERRAS POWER COMPANY 


waste, a second unit of 1875-kva. capacity is being in- 
stalled in plant No. 5. At the same time three 1000-kva., 
2200/88,000-volt outdoor-type transformers are being 
set up, permitting the removal of 500-kva. indoor trans- 
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formers and giving more room for extensions within the 
plant. 


Interconnection of Two Great Systems 


The operation of the Southern Sierras Power Com- 
pany and the Nevada-California Power Company sys- 
tems as separate units was very uneconomical, for the 
reason that generating plants of each system were 
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by shipbuilding, electric furnaces and welding equip- 
ment amounted to about 10,000 kw. By dropping non- 
essential lighting loads and operating stand-by steam 
plants at about 100 per cent load factor, for periods 
of seven to eight days at a time, the company was en- 
abled to carry this new load. It has also added 12 miles 
(19 km.) of 2200-kv. feeders and 6 miles (10 km.) of 
1100-kv. feeders for shipyard and furnace loads. It was 
— also possible to carry in- 
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FIG. 8—CURVE OF AVERAGE AND MAXIMUM OUTPUT, 1913 To 1918 (ESTIMATED 1919 AND 
1920), FOR SAN JOAQUIN LIGHT & POWER CORPPORATION 


situated on the same stream and that the load curves of 
the two systems differed considerably. A 6000-kva. tie-in 
transformer was therefore installed in 1918. The econ- 
omy effected by this installation is shown by the fact 
that an average load of 3000 kva. has been carried by 
the tie-in transformer since it was put in service, and 
this load represents what would otherwise have been 
practically wasted energy. 

Since every second-foot of water delivered to the hy- 
droelectric development on Bishop Creek has a potential 
value equivalent to approximately 200 kw., it is natural 
that every attempt is made to divert all possible stream 
flow into the development. This was accomplished in the 
case of Birch Creek, a small stream having a flow of but 
6 sec.-ft. (0.13 cu.m. per second) during the greater part 
ef the year, and it was diverted into the flow line of 
plant No. 2; so that during the months 
that storage water is being used the 
water from this source will add some 
1200 kw. to the capacity of the plants 
in the system. 

In spite of the fact that no attempt 
was made to get additional business, 
1200 kva. capacity of distributing 
transformers was installed, and about 
4000 kva. of high-tension transform- 
ers for larger consumers was added to 
the system during this year. The 
load of these two systems was not 
increased to any great extent on ac- 
count of war work, neither was there 
any noticeable effect on the load on 
account of conservation of electric 
lighting, for the reason that the connected load is made 
up as follows: 


Per Cent 
Power. ... Renee : ; : 95.71 
Residence and commercial lighting. 3.22 
Miscellaneous. . . 1.07 


Great Western Power Company.—From this company 
it is reported that the increased demand brought about 





A—Two-pole tower over Siskiyou Mountains. 
power—900 kw. 


made increases to four substa- 





19/9 1920 ‘ . 
tions aggregating 4350 kw. 
> § = § 2. §. and has now under construc- 


tion two new substations with 
a total capacity of 3000 kw. 
There are under construction 
also increases to three substations, totaling 2800 kw. 
During this time 43 miles (69 km.) of 66,000-volt lines 
have been completed and 26 miles (42 km.) more are 
under construction. The addition of generating capac- 
ity, however, has not been in proportion to the added 
substation capacity, the difference having been taken 
care of by interconnection with the Southern California 


Edison Company and by the more extensive use of steam 
driven plants. 


Unusual Engineering Developments 


Of the generating stations two small induction-gen- 
erator plants, one of 1000 kw. and one of 425 kw. capac- 
ity, have been completed. These plants are automatic 
in operation and require no attendants. They also utilize 
two small heads in the conduit system which so far had 








FIG. 9—TYPICAL OUTDOOR CONSTRUC- 
TION, CALIFORNIA-OREGON POWER 
COMPANY 





B—Outdoor substation for irrigation 
C—50-kw. substation for rural service. 
been unused. For the,purpose of increasing the steam 
generating capacity of the system a 23-mile (37-km.) 
6-in. (15-cm.) pipe line was laid from the Midway oil 
fields to the corporation’s Bakersfield steam plant, mak- 
ing it possible to burn somewhat over 6,000,000 cu.ft. 
(168,000 cu.m.) of natural gas per day under the boilers 
of this plant. 

The conditions calling for the increased plant equip- 
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ment have been apparently none other than the natural 
growth of the system. The principal loads served are 
pumping of oil wells and pumping of water for irriga- 
tion. The increase in the price of oil, due to war re- 
quirements, has no doubt increased the demand for elec- 
tricity for oil-wel. pumping, and the increased price of 
food products has probably somewhat increased the irri- 
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FIG. 10—-LOAD CURVE, CALIFORNIA-OREGON POWER COMPANY 
(JAN. 13, 1919) 


gation pumping. Some idea of the growth of this sys- 
tem in the last three years may be derived from the 
following table: 


Dec. 31, 1916 Dec. 31, 1917 Dec. 31, 1918 


Miles distribution lines me 2029.6 2395.7 2605.3 
Number of consumers............ 23,238 26,403 26,604 
Year 1916 Year 1917 Year 1918 


ee NE, a oon wa eae bas 80,602,724 110,278,839 144,821,025 


Operating costs are now much higher than before the 
war. Fuel oil has increased in price from $0.53 to $1.83 
per barrel. The abnormally low rainfall of the last 
two years, moreover, made it necessary to generate 
large amounts of energy by steam, causing an increase 
in operating cost which greatly overshadows any in- 
erease in the price of material for construction. This 
tias resulted in smaller net earnings than usual, despite 
‘he new business added and the increases in rates 
allowed by the Railroad Commission 
of California. 26 

San Diego Consolidated Gas & Elec- £22 
tri: Company.—The load of this com- $1 


° ° apt tet 
pany was increased somewhat by mil-  £ |§(T 111 1) {I 
itary and naval establishments in the s!SPrrrr yp 
* * . . _ | | 
vicinity; but the increase of the sys- 8 oT oy FS fz 
9° 


tem load was not large. Previously 
this company had supplied the greater On 
part of its electrical energy from — "Nit 
steam plants burning fuel oil, but on 
account of the necessity of saving oil 
during the war period the system was 
tied in with that of the Southern Cal- 
ifornia Edison Company, which neces- 
sitated the building of a 76-mile (122- 
km.) 70-kv. line with step-down sub- 
stations of 600 kva. at Oceanside and 
one of 6000 kva. at San Diego. Sub- 
sequent to the interconnection with 
the Southern California Edison Com- 
pany 85 to 90 per cent of the requirements of the San 
Diego Consolidated Gas & Electric Company have been 
purchased in the form of hydroelectrically generated en- 
ergy. 

It is reported that materials have gone up on an aver- 
agje 100 per cent in this vicinity and that lines formerly 
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built for $700 per mile now are installed with difficulty 
for $1,500 per mile. 

California-Oregon Power Company.—The California- 
Oregon company is unique in that it is one of the very 
few hydroelectric systems that have no steam reserve 
and no necessity for one. The two largest power plants 
of the company are on the Klamath River in northern 
California and on the Rogue River in southern Oregon. 
The yearly fluctuation of stream flow on these two 
rivers is very slight. The flow of the Klamath River 
is regulated by Upper Klamath Lake, which acts as a 
huge storage reservoir. The Rogue River, on the other 
hand, is fed by streams from Crater Lake and by huge 
snow banks which hold back the usual spring freshets 
and keep the stream flow up in the late summer. Thus 
the Copco plant in California and the Prospect plant 
in Oregon are never troubled with low water and oper- 
ate at maximum capacity in the late summer when 
many other plants require assistance. 

During the year 1918 the power plant at — 
having a generating capacity of 12,000 kva., was com- 


‘ pleted. It is situated at almost the exact geographical 


center of the company’s system and is thus in an ideal 
location to take care of load fluctuations and provide a 
central switching station for the transmission lines of 
the company. The dam at Copco provides a storage of 
at least 5000 acre-ft. (6,150,000 cu.m.). 


Energy for San Francisco from Oregon 


This addition to the company’s generating capacity 
was necessitated by the rapid increase in the use of 
electrical energy for irrigation and operating dredging 
plants. In addition, a contract was entered into where- 
by 8000 kw. would be delivered from the system of 
the California-Oregon Power Company to the Pacific 
Gas & Electric Company, being transmitted over the 
lines of the Northern California Power Company. For 
this purpose a 60-kv. transmission line- was constructed 
by the California-Oregon Power Company from Castella 
to Kennett, a distance of 35 miles (56 km.), to the 
lines of the Northern California Power Company. The 
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FIG. 1l—MONTHLY MAXIMUM AND AVERAGE LOAD, SEATTLE MUNICIPAL LIGHT & 


POWER COMPANY 


Insert—Load diagram for December (1918) peak 


line was constructed in the Sacramento River canyon 
and involved some difficult engineering features, cross- 
ing a twisting, plunging stream many times in its course. 

It is estimated that through this interconnection it 
will be possible to supply to San Francisco something 
like 49,000,000 kw.-hr. a year, relieving the auxiliary 
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steam plants on the bay of this amount of load and 
also saving over 150,000,000 barrels of fuel oil per year, 

Portland Railway, Light & Power Company.—The 
system of this company took on about 10,000 kva. ad- 
ditional load due to war industries. The energy con- 
sumption for power purposes during the year 1918 
showed an increase of 24.5 per cent over 1917, while 
that required for lighting showed an increase of 16.6 
per cent, due largely to the increased population. 


Extensive Use of Mill Refuse 
In order to handle this business all generating sta- 
tions were operated to the limit of their capacity. A 
steam plant which had been idle for some time was 
overhauled and the boilers were equipped with stokers 





FIG. 12—-SAN JOAQUIN, MOUNT WHITNEY AND PART OF 
SOUTHERN CALIFORNIA EDISON SYSTEMS 


for burning coal. Owing to the difficulty of obtaining 
oil and on account of the water shortage in the early 
fall of 1918 it became desirable to store sawdust fuel 
to supply the demands for steam generation during the 
low-water period. This stored fuel proved to be a 
great help. For the operation of the steam plant high 
wages were offered for labor, but none could be ob- 
tained. Consequently the office men and officials put 
On their overalls and handled coal and ashes for at 
least two weeks during summer. 

Operating expenses in the light and power depart- 
ment during 1918 showed an increase of 45 per cent 
Over 1917, due largely to the following causes: (1) 
Stcam generation during 1918 was 40 per cent greater 
thon during the previous year; (2) an increase of 
approximately 40 per cent in wages of employees; (3) 
increase in cost of materials of all kinds; (4) high 
prices for all kinds of fuel. The only physical addition to 
the stations of this company came from the installation 
of two boilers of 440 boiler-hp. rating, which enabled 
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the company to burn coal as a supplementary fuel to 
crude oil and mill refuse. One 11-kv. transmission 
line having a capacity of 1500 kva. was constructed 
from Portland to Vancouver, Wash., a distance of 
approximately 2 miles (3.2 km.), to help handle an in- 
creased load of 3500 kva. at that place. 

Readjustment of industries has taken place as a result 
of the signing of the armistice, but so far there has 
been little more than the seasonal decline in load. In- 
crease in the use of electrical energy from small con- 
sumers has made up for the drop in the war industries 
load due to the falling off of wooden-ship construction. 

Puget Sound Traction, Light & Power Company.— 
Excessive increases in equipment in the power houses 
and system were made necessary by the heavy ship- 
building load added to the system load. To meet this 
demand the company purchased and installed a new 
16,000-kw. waterwheel-driven generator in the White 
River plant and a 10,000-kw. steam-turbine-driven gen- 
erator for the Georgetown plant. Oil-burning equip- 
ment under the boilers at Georgetown was replaced 
with chain grates in order that coal might be used 
instead of fuel oil, which had increased largely in price. 
An engineering feature of considerable interest is the 
equipment for burning powdered coal under the boilers 
at the Western Avenue plant. This is the largest 
powdered-coal installation in America at the present 
time, the total boiler-horsepower of the plant being 
3500. 

The company purchased 14,600 kva. of large indus- 
trial transformers to take care of shipyard, shipbuild- 
ing and coal-mining loads. The company also installed 
a 1000-kv. motor-generator set for the Edison system 
and a 1000-kw. motor-generator set for the railway 
system. Another important addition was made neces- 
sary for the supply of the new Chicago, Milwaukee & 
St. Paul Railway electrification, and there are now 
being installed three 4500-kva., 110,000-volt trans- 
formers at the Snoqualmie plant. 





Load Factor Raised at Seattle 

The load factor of the system has been greatly in- 
creased owing to the improvement of load in the morn- 
ing hours and to an agreement with the shipyards to 
close these plants at different hours of the day, thus 
preventing excessive railway peaks. 

Seattle Municipal Lighting Department.—A report 
from the lighting department of the city of Seattle says 
that the war-time load taken on this system for ship- 
yards, foundries and steel furnaces amounted to about 
10,000 kw., and to supply this load a new steam plant 
of 10,000-kw. capacity was completed in June, 1918, in 
addition to inside substations of 9000 kw. capacity and 
450 kw. of outdoor substations. On April 1, 1919, the 
street-railway system was taken over by the city, neces- 
sitating a considerable extension of the hydroelectric 
plants. Preliminary work has been done on a new 
hydroelectric station on the Skagit River, two 20,000-kw. 
machines constituting the first installation. The final 
capacity of the plant is to be about 450,000 kw. Work 
on this plant is now in progress. It is said that fuel oil 
advanced from $0.80 to $1.90 per barrel. A summary 
of the unit costs, revenue and net gain of the lighting 
department are given herewith: 


1912 1913 1914 1915 1916 1917 
Total cost $0.02148 $0.01891 $0.0190547 $0.0198271 $0. 0163314 $0.0155863 
Total 
revenue 
Loss or 
gain . 00696 


02844 .02714 .0272226 .0249991 .0252829 .0222006 


.00823 .0081679 .0051720 .0089515  .0066143 











STATION & OPERATING PRACTICE 





A Department Devoted to Problems of Installation, Operation and 
Maintenance of Equipment for Economical Generation 
and Distribution of Electrical Energy 


NEW INSULATOR TIE IS 
DEVELOPED BY UTILITY 


St. Louis Company Overcomes Difficulty Experienced 
with Standard N. E. L. A. Ties on Two 
Makes of 13,000-Volt Insulators 


The Union Electric Light & Power Company, St. 
Louis, has developed an insulator tie which it finds more 
satisfactory for use on Thomas No. 2020 and Ohio Brass 
No. 9408 insulators than any of the commonly used 
13,000-volt insulator ties. It found by experience 
that the groove on these insulators would not keep the 
ordinary ties from slipping off or from permitting the 
line to pull the ties off the insulators. This led to the 





NEW TIE KEEPS LINE WIRE FROM BEING PULLED OFF INSULATOR 
AND CAN BE SERVED WITHOUT CUTTING WIRE 


development of the tie shown in the illustration, and in 
no case has the line wire become detached from the in- 
sulator when the line has been fastened by a tie of this 
character. : 

With the commonly used ties the linemen could not 
hold the wire in place on small angles, where the ten- 
dency is to pull away from the insulator sideways, and 
the same trouble was experienced where there was a 
slight dip in the line and the tendency was for the line 
wire to lift off the insulator. It will be noted in the 
photograph that these difficulties have been entirely 
eliminated, as the two loops around the tie groove of the 
insulator are in reality bands which are tightly fitted to 
the insulator and cannot slip up over the knob or top. 
When the standard ties, such as those referred to in 
Section 10, pages 7-14 to 17 inclusive, of the “Overhead 
Line Construction Handbook” of the National Electric 
Light Association, were used, the line wire was often in- 
jured by nicks or cuts in serving the tie. These me- 
chanical defects in the wire sometimes caused the line 
wire to break at a later date. This difficulty has also 
been overcome by the St. Louis engineers in their new 
tie, as it is not necessary to touch the line wire with 
the connectors when serving up the tie shown. 

The line wire in the illustration is No. 0 and the tie 
is No. 4 copper wire, which must be “dead” soft. The 
length of tie wire required under these conditions for 
the Thomas No. 2020 or the Ohio Brass No. 9408 in- 
sulators is 6 ft. 4 in. (1.93 m.), and the weight is 0.8 
Ib. (0.363 kg). 
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PRACTICAL AND TECHNICAL 
SKILL PROVE COMPLEMENTARY 


Traveling Combustion Department Properly Constituted 
Saves Coal in Illinois Plants by Checking Items 
Which Cause So-Called Small Losses 


For the last seven years the Illinois Traction System 
has had in its engineering department an organization 
which has as its duty the increasing of boiler-room 
economy. The personnel consists of one combustion 
engineer and two or three assistants. The combustion 
engineer in charge of the work is an elderly man who 
has been with the company some time and who has 
had an opportunity to become familiar with the major- 
ity of the boilers and engines that have been made in 
the last twenty years. He therefore knows the inside 
workings of most of them and consequently his practical 
knowledge in that direction is valuable. His assistants 
are technical men who have been out of college only a 
short time and who know the theory of combustion. 
The head of the department knows no theory except 
what he has picked up during the last few years. 

The method of operating this department is to send 
the entire group from one plant to another. They spend 
from two days to two months at a plant, depending 
upon the conditions. What they do in general is first 
to make an examination of the boiler room by taking 
the temperature of the feed water and the drop in 
temperature between the feed-water heaters and the 
boiler. They investigate the cleanliness of the boiler 
tubes inside and outside, the deposits of soot, and the 
accumulations of dirt inside the setting. They check 
up the difference in the time through which the boilers 
are operated without cleaning and the results which 
have been obtained in these varying periods. They 
check little things like steam-pipe coverings, the cover- 
ing of boiler-feed lines and pump cylinders and look 
for any other place where heat might be wasted. They 
also look for air leaks in the boiler settings, the stokers, 
the ashpit and similar places. 

This organization has been very successful in in- 
creasing the coal economy at the various plants of the 
company. 


POLES SET IN EIGHT MINUTES 


Motorized Gin Wagon Can Be Used for Pole Raising 
and Other Purposes Without Dismantling Rig 


A saving of labor in pole raising has been effected by 
the Minneapolis General Electric Company through the 
use of a gin pole and a motor truck with a power winch. 
The gin pole is let down and balanced on a log bolted 
to the back of the truck when it is being carried be- 
tween holes. This allows the truck to be used for other 
purposes than pole raising without the labor of dis- 
mantling a cumbersome rig, as is the case with some 
other pole-raising outfits which have to be carried on « 
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truck. With this gin pole a crew of eight men, includ- 
ing a foreman and truck driver, have raised poles in an 
average time of eight minutes per pole, which includes 
the time going to the next pole. 

According to a statement made recently by D. F. 
Parrott, distribution department, Minneapolis General 
Electric Company, the time was taken on several dif- 
ferent occasions and under different conditions without 
the knowledge of the crew so that no extra speed was 
put on to make this record. 


LOSSES REDUCED ONE-HALF 
BY SYNCHRONOUS CONDENSERS 


Functions of Synchronous Condensers for Power-Factor 
Correction Illustrated Without Aid 
of Vector Diagrams 


The total /*R losses of the generating and transmis- 
sion system outlined below have been reduced from 
5610 kw. to 2670 kw. by the installation of a 7880-kva. 
synchronous condenser. The generator supplies a motor 
load of 7680 kw. at 70 per cent power factor at the end 
of the transmission line, also two transformer connec- 
tions at different points along the line. The capacity in 
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SYNCHRONOUS CONDENSER SUPPLIES MAGNETIZING KVA. 
OF MOTOR LOAD 


Pipes of different diameters are used in the illustration to show 
proportion of generator output used for different purposes. Energy 
in kw. is shown in the shaded pipes and magnetizing kva. is 
shown in the white pipes. The J*R losses of the system have been 


reduced from 5610 kw. to 2670 kw. by supplying the motor 
magnetizing kva. from the synchronous condenser, at the end 
of the transmission line, instead of from the generator. 


the transmission line, which is 1500 kva., slightly more 
than neutralizes the 1470 magnetizing kva. required by 
the two transformers, and if considered alone would 
give the system a slightly leading power factor. How- 
ever, in making such a calculation the motor load cannot 
be neglected. 

The power factor of the whole system depends en- 
tirely upon the source from which the 7880 motor-mag- 
netizing kva. is supplied. If this wattless component of 
the motor load should be all supplied from the gen- 
erator, the power factor at the generating station would 
be about 85 per cent. This is generally considered a 
sood power factor for industrial loads, but the [°R 
'osses on the system would total 5610 kw., or 42 per cent 
of all the power generated under the conditions de- 
‘cribed. 

An alternative is to supply the motor-magnetizing cur- 
rent from a synchronous condenser near the motor load. 
A 7880-kva. synchronous condenser installed as sug- 

‘sted increased the power factor to unity at the gen- 
srating station, reduced the /’R losses of the system by 
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2940 kw. and minimized problems of vcitage regulation. 
The data for this article were contributed by the Elec- 
tric Machiner’ Company, of Minneapolis, Minn. 


INSPECTION AND REPAIR 
OF TRANSMISSION LINES 


Regular Patrolling, Local Line Material Storage and 
Early Repair Practically Eliminate 
Interruption on System 


Frank Howard, general superintendent of the Wheel- 
ing Electric Company, speaking before the transmission 
and distribution committee of the Ohio Electric Ligh: 
Association on April 17, outlined the methods by which 
his company has practically eliminated interruptions 
its 132-kv. and 66-kv. transmission systems. The vu, 
eration of the system is in charge of a load dispatcher, 
and before sections are cut out for repairs or changes 
he is notified so that he can reroute service from some 
other source. In putting the section back in service 
the same procedure is followed. To anticipate in as 
great a measure as possible the necessity for section- 
alizing for repairs or maintenance a careful and regular 
patrol is maintained over the entire system. Daily re- 
ports of the condition of the line covered by the patrol- 
man are mailed to a division superintendent, who takes 
action at once to care for anything that might possibly 
interfere with service, records all work done and for- 
wards the report to the general superintendent’s office 
for filing. If in the judgment of the patrolman the 
trouble is urgent, he proceeds to get in touch with the 
division superintendent by telephone and immediate 
action follows. To assist in taking care of such emer- 
gencies, stocks of line material and necessary tools are 
maintained at accessible points along the transmission 
line. These may be at substations or at booths espe- 
cially provided for such purposes, but in no case are 
these local stocks more than 10 miles apart. After re- 
pairs are completed intradepartmental orders are at 
once drawn to replace the stock or tools that are sched- 
uled to be maintained at the emergency station. The 
division superintendent is held responsible for any short- 
age that may be found in the stations on inspection. 
None of the regular transmission line force is allowed 
to leave the station to which he belongs unless the di- 
vision superintendert is notified in advance. 

In a district covering 200 miles of transmission line 
no interruption to service has occurred from failure of 
supporting structure or insulators on standard construc- 
tion for a period of three and one-half years, except in 
two cases when strings of insulators were shot at and 
broken. 


SAFETY REQUIRES PROPER 
GROUNDING FACILITIES 


Grounded Copper Network Throughout Power Plant 
Serves for the Protection Both of the 
Employees and Apparatus 


One Eastern company has installed a regular ground- 
ed copper network throughout its power plant for the 
protection of its employees and apparatus. Flexible 
cable jumpers are used to connect the various circuits 
and pieces of apparatus to the grounded network, and 
provision is made to connect the jumpers at convenient 
points. 
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A Department Devoted to Commercial Policy and Management 
Topics, Including Applications of Electric 
Light, Power and Heat 





PROBLEM OF GETTING 
GOOD METER READERS 


H. M. Edwards Says that a Bonus System for Good 
Performance Is a Necessary Adjunct to the 
Rate of Pay as an Incentive 


Meter readers are indispensable to accurate, prompt 
and regular accounting for energy consumption. The 
problem of getting satisfactory meter readers became 
more acute during the war and it is still a serious one. 
Experience during the war has led many companies 
to give more careful study to the subject, and it will 
undoubtedly receive close attention because neglect is 
unsafe. Many consumers see only a single employee 
of the company, the meter reader, and it is important 
that the training and disposition of the one who bears 
the responsibility at this point of contact shall promote 
good feeling for the company. When officials in execu- 
tive authority try by every means to cultivate good will 
toward the company, they cannot afford to let public 
opinion be antagonized by the employees of the depart- 
ment which is in regular touch with customers. 

H. M. Edwards, auditor New York Edison Company, 
in discussing with a representative of the ELECTRICAL 
WORLD the difficulty experienced during the war in 
maintaining the meter indexing force of central- 
station companies on the pre-war basis, said that the 
work of indexing meters in the central-station industry 
is peculiar in that it does not of itself lay the basis 
for advancement. It is conceivable, he said, that 
a man may be a perfectly competent, trustworthy meter 
indexer and yet his work would not fit him for anything 
better; but the work is revertheiess of the utmost im- 
portance. In fact, the meter reader’s record lies at the 
very foundation of a company’s prosperity, Mr. Edwards 
declared. The great bulk of the customers of an elec- 
tric light company meet but two employees of a com- 
pany—the collector and the ineter indexer—and the cus- 
tomer’s conception of the company’s service is largely 
made up according to the impression these two men 
make. 

Owing to the places in which meters are set, added 
Mr. Edwards, the indexer probably gets further into 
the household than any one else, and therefore it is im- 
portant that he should be honest, obliging and polite, 
and neat in his appearance. Purely from the stand- 
point of the company, he must be trustworthy, possessed 
of good eyesight and able to make accurate and legible 
figures. He should be at the least as good a type of man 
as is employed by the street-railway companies as con- 
ductor or on elevated or subway roads as guards. Some 
years ago this type of man could be procured at from 
$15 to $18 per week, but that is true no longer. 

In the opinion of Mr. Edwards central-station com- 
panies should not allow this branch of service to fall 
below the pre-war type and should be willing to pay 
whatever amount is necessary to procure men of the 
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proper standard. Furthermore, as the work is routine, 
tedious and of itself does not fit a man for higher oc- 
cupations, Mr. Edwards expressed the belief that a 
bonus system for good performance is a necessary ad- 
junct to the rate of pay. A bonus for this kind of work 
is an incentive and gives the employee something to 
look forward to and in that respect counteracts the lack 
of progressiveness inherent in the work. 

“I also believe,” said Mr. Edwards, “that meter in- 
dexers should be uniformed, as a uniform is a protec- 
tion to the customer in admitting a stranger to his 
household; it insures a neat appearance, and a man so 
identified may be readily apprehended if he misbehaves 
himself in any way.” 


ADVICE ON ELECTRIC 
HEATING SOLICITATION 


Central Stations Should Establish Close Relations with 
Electrical Manufacturers and Do Missionary 
Work Before Asking Specialists’ Aid 


In relating some of the experience of the Cleveland 
(Ohio) Electric Illuminating Company in obtaining an 
electric heating load, R. T. Kaighin told the commer- 
cial men of the Ohio Electric Light Association that 
electrical manufacturers had helped the sales depart- 
ment considerably in getting such business. He ad- 
vised keeping in close touch with manufacturers of elec- 
trical heating equipment in order that they might help 
the central-station men not only in closing business but 
also in electrical matters. Mr. Kaighin also gave in- 
formation as to where electric heating equipment for 
furnace work and for oven work can be sold and where 
it can be purchased. He said in part: 


The field for the brass furnace is the brass foundry, the 
plumbing-goods factory, any of the copper alloys factories, 
and plants for melting scrap copper or scrap brass. This 
furnace may also be used for oxidizing or for reducing brass, 
copper or their alloys. There are three general types on 
the market. First is the induction type, where heat is 
generated by passing current through the metal to be 
melted. Second is the are type, where the heat is pro- 
duced by an arc and reflected from the sides and top down 
onto the metal to be melted. Third is the resistance type, 
where the heat is developed by the passage of current 
through a resistor and this heat is then reflected down by 
the sides and top of the furnace to the metal to be melted. 
The induction type is made by the Ajax Manufacturing 
Company of Philadelphia, Pa. The are type of furnace is 
made by the Detroit Electric Furnace Company, Detroit, 
The re- 
sistance type of furnace is made by the Electric Furnace 
Company, Alliance, Ohio, and the General Electric Com- 
pany at Schenectady, N. Y. 

The field of low-temperature electric heating is the fac- 
tories for japanning, enameling, drying paint, baking cores, 
bread baking, etc. The electrically heated oven here must 
compete against steam and both direct and indirect gas 
heating. There is only one generally accepted type of eiec- 
trical heater and that is the resistance type. This consists 





May 17, 1919 


of nichrome wire ribbon-wound on porcelain to form the 
resistor element. This heater is built by the Westinghouse 
company and the General Electric Company. The box- 
type oven, the continuous type of oven, the semi-continuous 
type oven and the drum type are manufactured by the Young 
Brothers Company, Detroit, Mich., the Oven Equipment Com- 
pany, Hartford, Conn., and the Industrial Heating Manu- 
facturing Company, Cleveland, Ohio. 

The subject of heat-treating and melting steel is a field 
which should be considered separately. The heat-treating 
of steel is of great importance to the toolmaker, the auto- 
mobile manufacturer and the manufacturer of high-grade 
steel. A good example of the benefits of heat treatment is 
shown in the case of the National [lalleable Castings Com- 
pany. This company had a contract with the Navy Depart- 
ment to make anchor chain. It installed an electric furnace 
for melting steel and after casting links for the chain and 
properly heat-treating them in an electric furnace, its 
product under test was found to have a 25 per cent greater 
tensile strength than the old forged chains, and the new 
method permitted a greatly increased output of more uni- 
formly satisfactory product. 

Here is another case, where a heat-treating firm in Cleve- 
land lost a good account by not having an electric heat- 
treating furnace. This firm makes a business of heat-treating 
steel for its customers. A firm in Erie, Pa., had a govern- 
ment contract for turnbuckles, etc., for airplanes. These 
parts had to be heat-treated very carefully, and several times 
they sent a ton or more of their product, accompanied by 
a representative of their firm, from Erie, Pa., to Cleveland, 
to have this product heat-treated and returned. After one 
lot had been spoiled by heat-treating with an oil furnace, 
the Erie firm decided to buy an electric furnace and heat- 
treat its own work. It soon installed a second furnace 
and now takes care of its own heat-treating work. By 
keeping abreast of the times and installing new and im- 
proved equipment the Cleveland firm would have retained 
a valuable account in Erie, Pa. 

A partial list of the manufacturers of heat-treating fur- 
naces includes the General Electric Company, Schenectady, 
N. Y., the Hoskins Company, Detroit, Mich., the Electric 
Furnace Company, Alliance, Ohio, and the Westinghouse 
Electric & Manufacturing Company, East Pittsburgh, Pa. 

The advantages of the electric furnace are: First, the 
temperature obtainable is limited only by the ability cf the 
refractories to withstand it; second, the furnace can be 
operated in any kind of atmosphere; third, the heat gen- 
erated is not due to the products of combustion; fourth, 
very accurate control of the temperature conditions in the 
furnace is possible. 

In conclusion, I wish to emphasize the fact that we found 
in Cleveland that by getting acquainted with the manufac- 
turers of electrical heating equipment, learning the different 
applications and calling on these prospective customers and 
educating them up to the point where they are ready to 
receive a proposition from the manufacturers, we were more 
successful in getting a power load on our lines. We found 
that the manufacturers do not have time to educate the 
trade in general and it is up to the central-station repre- 
sentatives to do the preliminary work in this conection. 


INTERIOR LIGHTING FOR 
MOTION-PICTURE THEATERS 


Requirements Which It Must Fulfill, and an Illustration 
of the Method in Which the Require- 
ments Are Filled 


When lighting problems are considered auditoriums 
of photoplay theaters prevent a condition differing 
somewhat from that presented by the legitimate the- 
ater because sufficient light must be furnished to 
permit the audience of the photoplay theater to find 
its way about, yet the distribution of this light must be 
such as not to interfere with the picture on the screen. 
The intensities in different parts of the theater may be 
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materially different since the surface most vitally im- 
portant is the screen. It is usually quite practicable to 
raise the illumination in the rear or at the entrance if 
the motion-picture screen itself is properly submerged 
in darkness. 

In this way a person entering is not at first sub- 
jected to so low an intensity of illumination as he is 
after passing down toward the front of the theater. 
The minute or two which elapses between the time of 
entering and the time of reaching an area of low illumi- 
nation gives the eye a certain amount of time in which 
to accustom itself to the lower intensity. 

A second requirement of this type of lighting is that 
the greatest amount of illumination should be thrown 
upon the horizontal plane, that is, the seats and aisles. 
It is considered poor practice to throw any amount of 
light on the side walls because of the effect of reflection 
toward the screen. Moreover, such light serves no use- 
ful purpose. The third point to be considered is the 
elimination of sources of light from the field of vision. 
In this category fall such items as bracket lamps along 
the side walls or lamps on either side of the screen, if 
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LIGHTING SCHEME UTILIZED IN A MOTION-PICTURE THEATER 
AT ESCANABA, MICH. 


the units are low enough to catch the eye. Such lamps 
not only tend to disturb the eye but they also produce 
depression of vision and cause a diversion which dis- 
tracts attention from the picture. 

As an example of a method by which such lighting 
can be worked out, an illustration is shown of a lighting 
installation at the Delft Theater, Escanaba, Mich., the 
design of whieh was prepared by Vaughn & Meyer, 
Milwaukee. The lighting is effected solely by means 
of artificial windows in the ceiling. Above these win- 
dows are long boxes approximately 18 in. (45 em.) in 
height, painted white inside. These boxes act as dif- 
fusers, throwing the light through the windows into 
the auditorium. The type of glass used gives very 
good diffusion and efficiency. The lamps are arranged 
on three separate circuits, allowing for the use of full 
intensity, a secondary intensity or a very low intensity 
for photoplay work. The lamps on the circuit which 
give the lowest intensity have been so graded in size 
as to furnish a very low value of illumination near the 
front of the theater and a higher value of illumination 
near the rear. This type of lighting directs the greater 
percentage of light to the seats and aisles, where it is 
needed. 




















TECHNICAL THEORY & PRACTICE 





Including a Digest of Important Articles Appearing in 
the Scientific and Engineering Press 
of the World 





Generators, Motors and Transformers 


Application of Diagram for Asynchronous Motors.— 
L. LAGRON.—In continuation of his remarks upon his 
asynchronous-motor diagram (Revue Générale, Dec. 7, 
1918) the author makes some applications of it, holding 
that the simplicity and exactitude of his method permit 
the precise solution of most problems connected with 
asynchronous motors.—Revue Générale de l’Electricité, 
April 5, 1919. 


Design of Current Transformers.—E. W1rz.—Ac- 
cording to a Swiss law of 1917, current transformers 
must be officially certified, and in order to be approved 
for certification must fulfill certain conditions regard- 
ing the loading capacity, ratio of transformation and 
phase displacement between the primary and secondary 
currents. A method of calculation, based on experi- 
mental results, is now given to aid in the laying out 
of a design. It is shown that the value of the external 
secondary impedance that gives the maximum value of 
secondary volt-amperes for-a constant value of the 
primary current is a criterion of the limits of error of 
the transformer.—Technical Supplement to Review 
of Foreign Press. (Abstracted from Bulletin of 
Schweizer. Elektrot. Verein, January, 1919.) 


Determining Friction Loss by Retardation Method. 
F. Honsu.—A method is evolved mathematically by 
which the friction loss may be determined from the 
measured light-load losses either by a graphical solu- 
tion of the light-load and coasting (retardation) curves 
or by calculation from two values of the stopping time. 
The method is very simple and eliminates determina- 
tion of the retardation constant, though yielding very 
reliable results. The experimental determination of 
the retardation curve is effected easily and quickly, 
but for the new method it is unnecessary to draw the 
retardation curve itself. This method is shown to give 
good agreement with the graphical method; sometimes 
higher accuracy is obtained by basing the calculation 
upon values read from the retardation curve. A few 
experimental observations often provide all the informa- 
tion desired concerning the friction loss of a machine 
if this method is employed. The well-known sub-normal 
method is less convenient and gives lower accuracy.— 
Science Abstracts, Section B, February, 1919. (Ab- 
tracted from Elektrot. Zeits., Oct. 31, 1918.) 

Improvement of Power Factor.—A. SOULIER.—Dwell- 
ing on the importance of this question, the author 
alludes to a plant in the suburbs of Paris where the 
power factor at certain hours is only 20 per cent. 
In considering remedies he speaks first of installing 
overexcited synchronous motors. These are difficult to 
adapt, especially if it is desired that they shall be 
put into action without expense and that they shall 
replace asynchronous motors in driving certain ma- 
chines, their performance without load being a luxury 
that does not appeal to industrial establishments. To 
introduce condensers is a simple solution, but a costly 
1042 





one because of the high value of the capacity which 
is necessary. The author advocates a plan applicable 
to all asynchronous motors in service which will 
render them synchronous when they have no load or 
even when they have a feeble one. This method is 
simply to introduce continuous current through the 
rings of the rotor of a motor. A trial was made with 
a 10-kw., three-phase, 50-cycle motor, connected star- 
delta, with rings and exterior rheostat. The motor 
being started in the usual way, continuous current 
was introduced into the rotor by means of a simple 
commutator mounted upon the starting rheostat, the 
current being produced in the first instance by a 4-volt, 
two-element storage battery. Simultaneously the 
amount of reactive current affecting the stator dimin- 
ished, and, on increasing slightly the strength of the 
continuous current, the power factor attained unity. 
To avoid the use of storage batteries and render the 
installation automatic, a transformer equipped with a 
vibrator was then substituted, with the same result. 
A small direct-current generator of the sort used for 
lighting vehicles, impelled by the asynchronous motor, 
also brings the same result. The author concludes 
that it is thus possible to avoid a deplorably low power 
factor by bringing motors into synchronism auto- 
matically. He intends making a more systematic study 
of the plan before committing himself to figures, but 
in the meanwhile directs attention to his discovery.— 
Revue Générale de l’Electricité, April 5, 1919. 


Generation, Transmission and Distribution 


Electrical Constants for the Calculation of Aerial 
Lines.—R. NoRSA.—Since all of the electrical constants 
necessary in the calculation of aérial conductors are 
not given in any manual, the author planned a work 
which should fill this want. Owing to pressure of war 
work he was unable to carry out his intentions, but he 
now puts forward tables and diagrams giving the re- 
sistance, skin effect, reactance, impedance, etc., for 
round wires and twisted and stranded conductors. The 
range of sectional areas considered is from 6 sq.mm. to 
240 sq.mm., and the distances apart of the conductors 
ranged from 25 cm. to 300 cm. Frequencies of 42 and 
50 cycles have been chosen as those usually employed 
industrially—Science Abstracts, Section B, Jan. 31, 
1919. (Abstracted from Elettrotecnica, Nov. 25, 1918.) 

Fuel Economy in the Boiler House.—J. B. C. KEr- 
SHAW.—This is the third article of a series and in- 
cludes a description of the German types of CO, 
recorders, which depend on measurements of the physical 
properties of flue gases. Other boiler-room instru- 
ments described are the thermoscope, Arndt’s gas 
balance, the Kreil recorder, the telezometer and the 
Haber-Loewe refractometer. Checking and recording 
instruments with Orsat apparatus are also taken up.— 
Chemical and Metallurgical Engineering, March 15, 
1919. 
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Electrical Equipment of a Modern Shipyard.—A. 
HENDERSON.—Power generation, electric cranes and 
portable electric tools and appliances are described and 
illustrated in this article—London Electrician, April 
11, 1919. 


Installations, Systems and Appliances 


Electric Light and Power Circuits 6n Board Ship.— 
O. H. KENNEDY.—The author deals in detail with some 
of the difficulties that are encountered, such as the run- 
ning of cables through decks and bulkheads.—London 
Electrician, April 11, 1919. 

Experiments with the High-Tension Magneto.—NorR- 
MAN CAMPBELL.—-The object of the experiments was to 
investigate the applicability of the theory of the high- 
tension magneto which had been given by Prof. E. 
Taylor Jones. Experimental methods fer tracing the 
wave form of the magneto are described, and it is shown 
that the observed values are very much less than those 
calculated. It is also shown that the main sources of 
damping are eddy-current and hysteresis losses which 
are not contemplated in the theory. It is pointed out 
exactly in what points theory and experiment agree.— 
Philosophical Magazine, March, 1919. 

Electric Furnaces as Applied to Steel Making.—H. L. 
HEss.—The writer deals with a plant operating two 6- 
ton and four 7-ton Héroult furnaces, stating that this 
type of furnace was selected on account of the fact that 
there are more of these than any other type in opera- 
tion in this country and that operators are consequently 
less difficult to get. He deals with both the cold-melt 
method of producing electrical steel and the duplex 
method, where molten steel partly refined in the open 
hearth is taken from the open hearth and charged in 
the electric furnace for finish refining. He states that 
the rapidly increasing demand for electrically. refined 
steel is the best evidence of the success of this method 
of manufacture.—Journal A. S. M. E., March, 1919. 


Electrochemistry and Batteries 


Preparation and Use of Rapid Nickel Baths.—E. P. 
LATER.—Good deposits have been obtained from a bath 
containing 32 oz. NiSO,, 3 oz. NiCl, and 3 oz. boric acid 
per gallon when working under the following conditions: 
49 amp./sq.ft. at 25 deg., 130 amp./sq.ft. at 25 deg., 295 
amp./sq.ft. at 67 deg., 422 amp./sq.ft. at 71 deg., and 
890 amp./sq.ft. at 92 deg. In the operatien of hot baths 
the regulation of the acidity is of importance, as hot 
baths quickly become alkaline, with the resultant pro- 
duction of dull deposits. Furthermore, the conductors 
must be able to handle the current without heating.— 
Chemical Abstracts, March 10, 1919. 


Units, Measurements and Instruments 


Testing Conductors and Resistance Materials.—W. V. 
KRUKOWSKI.—The equipment described is intended for 
the works testing of conductors and resistance mate- 
rials. The Thomson bridge as usually employed is con- 
sidered to be unsuitable because the bridge ratio can 
generally be varied only in decimal ratio; also, the slid- 
ing contact can hardly be set more accurately than 1 
to 1000 of the total wire length; heating of the slide 
wire causes thermoelectric currents, and the resistance 
of the jockey contact is a source of error. The prin- 
ciple of the Thomson bridge is retained, but the above 
disadvantages are, it is maintained, eliminated.—Science 
Abstracts, Section B, February, 1919. (Abstracted 
from Helios, Nos. 33 and 34, 1918.) 
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Resistivity and Temperature Coefficient of Aluminum. 
—.G. GrRaAssi.—The determination of the resistivity of 
aluminum is being carried out in several countries, as 


. the values adopted by them do not agree one with 


another. The author has already (Abstract 39, 1918) 
published the results of a series of experiments, and the 
present article forms a continuation. The methods 
adopted for the measurement, the probable degree of 
exactitude and the different corrections are carefully 
indicated. Four series of wires, whe chemical constitu- 
tions of which were determined, were experimented with 
between 0 deg. and 100 deg. C. Their resistivity ranged 
according to their origin between 0.02620 and 0.03037 
and their temperature coefficient between 0.004353 and 
0.003760. In both cases the first figures refer to purest 
metal and the second ones to the less pure. Taking 
advantage of the peculiar fact that the value R * a 
is constant, the author sets forth to measure the re- 
sistivity of aluminum by measuring the temperature 
coefficient. This method eliminates the delicate meas- 
urements of the length and the diameter of the wire.— 
Science Abstracts, Section B, February, 1919. (Ab- 
stracted from Elettrotecnica, Jan. 5, 1919.) 


Telegraphy, Telephony and Signals 


Loading of Telegraph and Telephone Poles.—E. 
NATHER.—Discusses the effect produced on the loading 
of telegraph poles by wind, snow and ice. The article 
has special reference to the conditions in Austria.— 
Science Abstracts, Section B, February, 1919. (Ab- 
stracted from Elektrot. u. Maschinenbau, Nov. 3, 1918.) 

Calculation of Interference from Power Lines.—A. 
SuRBT.—The author finds the methods of Schrottke 
(Abstract 977, 1907) and Breisig (Theoretische Tele- 
graphie) clear but unsuitable for practical calculation. 
He develops a method employing Maxwell’s potential 
coefficients and arrives at formulas giving close approxi- 
mations to the induced voltages and currents. The 
paper is mathematical in nature and is illustrated by 
worked examples.—Science Abstracts, Section B, Febru- 
ary, 1919. (Abstracted from Elektrot. u. Maschinenbau, 
Aug. 18, 1918.) 





Miscellaneous 


Review of the Manganese Situation.—C. M. WELD.— 
Uses, specifications and price schedules are contained in 
this booklet—War Minerals Investigations of Depart- 
ment of the Interior (Bureau of Mines, No. 7), Decem- 
ber, 1918. 


Absorption of Water by Vulcanized Fiber and Erinoid 
and Consequent Change of Resistance.—R. G. ALLEN.— 
In an earlier paper the author has compared the effects 
on erinoid and vulcanized fiber of immersing them in 
water; in the present paper he gives results obtained 
on exposing samples to moist air for varying periods of 
time. From these he concludes that with vulcanized 
fiber the value changed from 2.2 * 10° to 109 megohms 
per centimeter cube after eighty-two hours’ immersion 
in nearly saturated air, and that with erinoid the value 
changed from 9.9 “ 10° to 0.49 10° megohms per 
centimeter cube after eighty-three hours. The relation 
between temperature and resistance is a simple one, 
whatever the quantity of water absorbed by the sample, 
which supports Evershed’s theory that electricity is 
conducted through insulating materials by means of 
water films.—Science Abstracts, February, 1919. (Ab- 
stracted from Royal Dublin Society Proceedings, 
October, 1919.) 
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Conducted by PROF. VLADIMIR KARAPETOFF 
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Research in Progress or Completed 


[When investigations which have been completed are, in the 
opinion of the editors, of wide enough interest to the field we 
serve, details thereof will be presented in other parts of this 
paper. Contemplated research or that which appears to have lim- 
ited appeal will be only briefly reported in this section, but 
details may be had by communicating with the im estigator or 
institution named in the report. Readers are referred to the de- 
partment “Technical Theory and Practice’ for investigations 
reported in the other journals. The news and engineering sections 
should also be followed for research reported before technical 
societies, ] 

ALTERNATING CURRENTS, SMALL, MEASUREMENT OF. 

Small alternating currents were successfully measured by 
means of a Rayleigh acoustic resonator. The resonator con- 
sisted of a brass cylinder closed at one end by a telephone 
receiver and open at the other end through a small tube in 
which a Rayleigh disk was suspended by a quartz fiber. Alter- 
nating currents sent through the telephone receiver set up 
vibrations of the air in the cylinder that caused the disk to 
rotate, the amount of rotation being noted by the deflection of 

a beam of light reflected from the disk. <A’ 110-volt, 60-cycle 

alternating current gave readable deflections for currents of 

the magnitude of 1 xX 10-5 amp. Later experiments indicated 

a greater sensibility.—F. R. Watson, University of Illinois, 

Urbana, Ill. 


ALUMINUM AND ITS LIGHT ALLOYS. 

All available information and bibliography concerning the 
physical and mechanical properties of aluminum and its light 
alloys have been collected and summarized. Commercial alloys 
have been investigated and compared. The corrosion and dis- 
integration of aluminum and its alloys have also been con- 
sidered. This information will shortly appear as a _ special 
circular.—Bureau of Standards, Washington, D. C 


CABLES, BURIED, HEATING OF. 

A number of tests are being conducted on bitumen-insulated 
cables laid in stoneware troughs, lined with bitumen, as used 
for the low-tension supply of the Liverpool Corporation. The 
tests have been continued for a period covering an entire year, 
records of earth temperatures have been obtained, and_ the 
cables tested at a number of different current densities. This 
work is being conducted in connection with the research com- 
mittee of the Institution of Electrical Engineers.—E. W. Mar- 
chant, University of Liverpool, England. [There should be such 
a research committee in the A. I. E. E.—EDIToR.} 


CIRCUIT BREAKER USING NON-INFLAMMABLE LIQUID. 

This circuit breaker, for voltages up to 70,000 and for _cur- 
rents up to 150 amp., has been developed to obviate the short- 
comings of oil circuit breakers, namely, their high cost, large 
space needed, the blowing out of the oil on heavy short-circuits 
and fire risk. The circuit breaker has been designed along the 
lines of the well-known carbon-tetrachloride fuse, except that 
the liquid used has a much higher boiling point because the 
circuit breaker cannot be hermetically sealed. The device 
consists of a vertical Bakelite tube, at the lower end of which 
is the stationary contact. The movable contact is at the end 
of a spring-actuated operating rod, and the current is con- 
veyed by flexible copper connections. The tube is filled with a 
non-inflammable fire-extinguishing liquid, and a funnel-shaped 
arrangement on the movable contact forces a powerful stream 
of liquid upon the arc. <A latch holds the breaker in the closed 
position and is released by pulling on a cord. An overload 
or reverse power relay may be attached to the switch to make 
it trip automatically.—N. J. Conrad, Chicago. 

COLORIMETRY OF NEARLY WHITE SURFACES. 

By means of multiple reflection between two surfaces of the 
color to be analyzed, a greatly enhanced departure from white 
in the normal color of the surface has been obtained. This 
enhanced color is compared with light from the same illuminant 
mixed in a known proportion with light of a pure spectral hue. 
Thus the dominant hue and percentage of white of the light 
reflected from the nearly white surface are determined.— 
A. H. Pfund, Johns Hopkins University, Baltimore, Md. 

MAGNET STEELS. 

An investigation has been undertaken of a number of alloys 
intended to be used in connection with the construction of 
permanent megnets. The alloys have been subjected to special 
heat treatment at the Hadfield works in Sheffield, and the 
magnetic testing is being carried on in this laboratory.—E. W. 
Marchant, University of Liverpool, England. 

NEON SPECTRUM, MEASUREMENTS OF WAVE-LENGTHS. 

The lines in the neon spectrum are very sharp, a quality 
which recommends this gas as a standard light source wherever 
the lines have sufficient strength. The ultra-violet group be- 
tween 3369A* and 3520A may be used for standards, and there 
are a few good infra-red lines, but the strength and distribu- 
tion of the lines in the region 5852A to 7438A make the neon 


*4 stands for the Angstrom unit of length = 10-5 cm. 
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spectrum particularly useful as a comparison in this region. 
The wave-lengths of fifty-five lines in the region 3369A to 84954 
in the neon spectrum have_ been measured by means of the 
interferometer. One hundred and eighty-nine faint lines in the 
visible and infra-red neon spectrum (5343A to 87834) have 
been measured by means of a concave grating.—K. Burns, W. F. 
a and P. W. Merrill, Bureau of Standards, Washington, 


[Neon is a gas which has some promise of practical use for 
illumination purposes in electric lamps of the vacuum-tube type. 
Lamps of this type are in an experimental stage and have been 
shown on one or two occasions.—EDITOR. ] 

TRANSFORMATIONS, ELECTRIC, POSSIBLE WITH STaA- 
TIONARY APPARATUS. 
_ A mathematical investigation has been made of inherent lim- 
itations of current and voltage transformations possible by 
means of a network constituted of self and mutual inductors. 
resistors and condensers. Expressions have been derived for 
electrostatic and electromagnetic energies, Joulean heat dis- 
sipation and power, in complex quantities. The purely imagi- 
nary part of the expression for power in a static network is 
shown to be equal to 2m times the difference between the mean 
electromagnetic energy and mean electrostatic energy, where 
@ = 2rf. Use is made of this new principle in considering the 
problems of power-factor correction and phase splitting. In 
general, for phase transformation by static apparatus both mag- 
netic and electrostatic storage of energy are necessary, and it 
has been shown how the minimum amounts of each are de- 
termined by the load. The symmetry of the coefficients in the 
general equations for the steady state in a static network is 
demonstrated, and it is shown that limitations upon voltage and 
current transformations follow. The voltage regulation of any 
phase-splitting arrangement has also been considered.—J. Slepi- 
an, Pittsburgh, Pa. 





Suggestions for Research 


CIRCUIT-BREAKERS, RECORDERS OF ABNORMAL CONDI- 
TIONS FOR. 

(a) An automatic inexpensive instrument is needed which 
might be attached to the circuits of larger power systems and 
which would record the amperes, the volts and the power factor 
of abnormal current rushes. The results would be of inestima- 
ble value in the study and determination of ratings of oil 
circuit breakers. (b) An automatic instrument for recording 
the stresses produced in the ares, oil bath and air chambers 
of oil circuit breakers when clearing circuits of abnormal cur- 
rent rushes. Such an instrument must be very sensitive and 
respond with a degree of quickness comparable with that of an 
oscillograph.—Capt. Chester Lichtenberg, Washington, D. C. 


COMMUTATOR MOTORS, ALTERNATING-CURRENT. 

Besides the usual methods of speed control of single-phase 
and polyphase commutator motors, speed regulation may be 
brought about by varying the permeance of the magnetic 
circuit. One way of accomplishing this result is by superimpos- 
ing direct-current excitation upon the field circuit of the ma- 
chine (see Osnos, Elektrot. Zeits., 1918, p. 205.) Other methods 
may be possible, and a general study of this problem is timely 
in connection with the expected rivival of electrification of 
steam railroads. 

FUSES, HIGH-TENSION. 

A fuse adapted for 33,000-volt to 110,000-volt circuits and 
which will protect potential transformers is needed.—Capt. 
Chester Lichtenberg, Washington, D. C. 

INSULATORS, STUDY OF STRESSES. 

One method that has been used for mapping out three- 
dimensional electrostatic fields within insulators consists in 
using paraffin with lycopodium powder. The desired stress is 
applied while paraffin is in the molten state, and the particles 
of lycopodium arrange themselves along lines of force. Then 
the paraffin is allowed to solidify and the field is studied by 
making a cross-section along any desired surface. This or a 
similar method would necessitate making a paraffin model of 
an insulator and applying an electric stress to it while it is in 
the molten state, but this difficulty may not be insurmountable. 


POLYPHASE SYSTEMS, SIGNS OF VECTORS. 

Some confusion exists as to the signs of voltages and cur- 
rents in polyphase systems, and these signs seem to be fixed 
arbitrarily in each problem, so that the student gets no def- 
inite rule for a new case. For example, in a delta-connected 
system the line voltages are usually considered positive in 
the order AB, BC, CA, forming a traingle. But if one 
transformer, say BC, be missing, the voltages in the 
resulting V-connected system are marked AB and AC, changing 
the angle from 120 deg. to 60 deg. Similarly, currents are 
marked on diagrams of conections with arrowheads to indicate 
the positive directions, and this is confusing because similar 
arrowheads are used in direct-current -networks to Indicate the 
actual directions of currents. What is needed is a definite 
notation and agreement for signs of vectors and also some 
suitable symbol to indicate alternating currents In conductors. 
This symbol must be such that the first Kirchoff’s law could be 
written with the proper signs of individual vectors, and at the 
same time it should not indicate the actual directions of cur- 
rents at some one instant. 


POWER-FACTOR METER, INDICATING MINIMUM VALUE. 

In many power supply contracts a clause is inserted penaliz- 
ing the customer for a lower power factor. A power-factor 
meter is therefore needed in which the indicating hand can be 
originally set at unity or 100 per cent so that as the power 
factor of the load drops below unity the indicating hand will 
drop also. This hand should not rise again by itself even 
though the power factor became higher again, but an arrange- 
ment should be provided for resetting it at each monthly reading 
of the meter.—C. F. Mathes, Trinidad, Col. 


TELEPHONE LINES, INDUCTIVE INTERFERENCE. 

The possibility of danger to telephone employees and sub- 
scribers when service is established or interrupted on power 
lines paralleling the telephone lines may be worthy of in- 
vestigation. A solution must be found which will enable 2 
satisfactory operation of both power and telephone circuits in 
the same territory under all conditions of operation, without 
disastrous interference, 
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What Is Meant by Combined 
Efficiency? 
To the Editor of ELECTRICAL WORLD: 


Sir: Usually when the term efficiency 
is used in connection with a steam gene- 
rating unit the combined efficiency of 
boiler, furnace and grate is meant. This 
is the ratio of the total heat in the fuel 
as fired to the heat converted into 
steam. Another efficiency is the boiler 
efficiency, which is the ratio of the heat 
actually supplied to the boiler to the 
heat which is converted into steam. 
Still another efficiency is the furnace 
and grate efficiency, and another the 
highest theoretical efficiency for the 
unit under consideration. 

Granting, however, that we are try- 
ing to express combined efficiency of 
the boiler, furnace and grate, we are 
still far from accurate in our expres- 
sion when we use the unmodified term 
“efficiency.” Some stokers require 
auxiliaries such as steam jets, fans, 
clinker dumps and high-powered en- 
gines for driving the stokers, the total 
steam consumption of which runs up 
to a figure equal sometimes to from 3 
to 10 per cent of the total steam gen- 
erated. Other stokers may have auxil- 
iaries which require only a very small 
fraction of 1 per cent of the total 
steam generated. On test calculations 
and reports the steam required for 
operating the auxiliaries is not de- 
ducted in any way from the calculated 
efficiency of the boiler, stoker and fur- 
nace, whereas in actual practice the 
steam cost or the cost per kilowatt- 
hour is appreciably affected by these 
auxiliaries. 

There is no advantage in gaining 2 
or 3 per cent efficiency if the equipment 
required to produce this result requires 
4 or 5 per cent of the total steam gene- 
rated. Engineers are therefore be- 
ginning to employ the terms of gross 
combined boiler and stoker efficiency 
and net boiler and stoker efficiency, or, 
as commonly expressed, gross and net 
efficiency. In some instances it is pos- 
sible to determine what deduction 
should be made from the gross efficiency 
in order to arrive at net efficiency. For 
instance, the steam or electrical power 
required to operate the stoker can be 
determined with a fair degree of ac- 
curacy. The steam required to op- 
erate power dumps can readily be cal- 
culated. However, the steam required 
to prevent side-wall and bridge-wall 
clinkers is a variable item, depending 
on fuel and rate of firing. If 4-in. 
(1.27-cm.) steam lines are used to sup- 
ply the jets along the side wall, the 
amount of steam used might easily be 
10 per cent of the total steam gene- 
rated. The question then arises as to 
whether it is in use continuously or 
only for a portion of the time. Simi- 
larly, in powdered fuel installations 
deductions must be made for the coal 
used to dry the fuel before pulverizing 
and the power for pulverizing. 

After these deductions are made and 
a fairly accurate and reliable figure of 
net efficiency is obtained, there will be 
less disappointment in operating costs 
than exists at present with estimates 
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based on gross efficiencies, as indicated 
by test reports. Engineers are there- 
fore recommended to analyze all re- 
sults and to reduce efficiencies to a 
basis of net, rather than gross. 
T. A. MARSH, 

Chief Engineer Green Engineering 

Company, East Chicago, Ind. 
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The Super-Power Transmission 
Plan 


To the Editor of ELECTRICAL WoRLD: 

Sir: Owing to a rather extensive 
out-of-town schedule, I missed reading 
the very interesting editorial in your 
issue of March 29 having reference to 
the super-power transmission plan dis- 
cussed at the recent meeting of the 
American Institute of Electrical Engi- 
neers, Boston, March 14. This editorial 
was brought to my attention, and at 
this rather late date may I offer the fol- 
lowing comment? 

Naturally I was very much pleased 
with your substantial general backing 
of the proposed plan. As brought out 
in my discussion published in the same 
issue, the adoption of the super-power 
transmission plan will be but the result 
of a logical sequence of power develop- 
ment, and nothing can stop it unless 
the people of the Northeast Atlantic 
seaboard are consciously willing to 
handicap their commercial efficiency by 
assimilating with their industrialism 
the enormous fuel, material and labor 
losses incident to the present method 
of power generation and application. 

Power, in the matter both of facility 
and cost of production, in all forms 
of its application to industrialism, is 
of such prime economic importance that 
to ignore the opportunities offered in 
the plan suggested is to concede to our 
competitors in the world’s markets the 
most important means by which we will 
win and maintain our supremacy in 
all the trades while maintaining the 
American standard of wages and liv- 
ing. The plan does not aim to reduce 
the application of labor, but rather to 
increase it, and with this increase to 
lift the efficiency of its application. 
In a word, more labor, but more pro- 
duction per unit of labor. 

Your editorial touches upon two ex- 
ceedingly pertinent inquiries—(1) that 
of the frequency of the proposed super- 
power transmission and (2) the gov- 
ernment relationship. 

As regards the first, let me entirely 
agree with you. I might have as well 
used the word “say” in mentioning 25 
cycles as I did in speaking of 220,000 
volts as a proposed potential of trans- 
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mission. At the .ime of preparing the 
discussion the thought tiat was pass- 
ing through my mind was in connec- 
tion with the common aponlication of 
25 cycles te traction systems employing 
direct or alternating current as motive 
power, as, for example, in the case of 
the New York Central or the New 
Haven and the Pennsylvania. In the 
two latter cases, should the super-power 
transmission employ 25 cycles, this 
frequency, through static transformers, 
would be directly applicable to their 
propulsion rails and equally applicable 
for conversion to direct current. But, 
us you have pointed out, the prime con- 
sideration in deciding frequency will 
be the weighted average of frequency 
now in force, bearing in mind, of 
course, the economic value of the use 
of 25 cycles as against 60, even should 
60 cycles preponderate, which at pres- 
ent, as we all know, for industrial 
power and lighting it does. The point 
raised is indeed most important, and 
the proposed investigation would be 
incomplete did it lack definite and con- 
clusive recommendations upon it. 

As regards the government relation 
te the plan, in submitting the proposed 
super-power transmission to Secretary 
Lane I gained not the slightest im- 
pression from him that the govern- 
ment was interested beyond the desire 
to determine the economies to be se- 
cured by the adoption of such a com- 
prehensive system of power generation 
and transmission. 

The Department of the Interior is 
the natural headquarters to which the 
citizenship of this country should look 
in the matter of the conservation of 
our natural resources. It is equipped 
as is no other interest or combination 
of interests to make such an investi- 
gation, and after the investigation and 
report have been duly made, should it 
be found that the territory involved, 
owing to the improper form of power 
application, is suffering an annual loss 
of $150,000,000 a year by the unneces- 
sary use of coal and as much more on 
account of the high cost of maintenance 
of the present steam industrial and 
railroad power machinery, keeping in 
mind also that our rails are unduly 
congested with coal and with a multi- 
plicity of trains due to the limit in 
traction having now been reached in 
steam locomotive practice, such an 
awakening, I believe, will, while offer- 
ing the backing of government finance, 
if necessary, elicit immediate interest 
on the part of private money. 

Let the waste once be shown, and it 
is a direct notice to the people of this 
territory to cqgrrect it or pay the price. 

There are about three hundred work- 
ing days in the year, and so we are 
robbing our incomes of approximately 
$1,000,000 a day. The government is 
in the best position to confirm or correct 
that figure, and the people can then 
say whether they want the private in- 
terests or the government to own or 
control the means by which the above- 
mentioned savings can be effected. 

W. S. Murray, 


New York. Consulting Engineer. 




















NEWS OF THE INDUSTRY 





Chronicle of Important Events and General Activities 
in the Technical, Commercial and 
Manufacturing Fields 





INDUSTRIAL HEATING 
IS DISCUSSED IN OHIO 


Power and Heating Section of Ohio Electric Light As- 
sociation Has Meeting Characterized as Most 
Educational of the Year 


The meeting of the power and heating section of the 
new-blsiness coéperations committee of the Ohio Elec- 
tric Light Association at Columbus on April 23 was 
characterized as the most instructive session of that 
body during the year 1918-1919. Papers on electric 
heating and electric welding were presented. R. T. 
Kaighin of the Cleveland Electric Illuminating Com- 
pany had prepared a paper on the recent developments 
in industrial heating which related some of the experi- 
ence of the Cleveland company and discussed commercial 
possibilities of electric heating and some of the prob- 
lems that must be solved to get the load. 

A discussion on brass furnaces was opened by A. E. 
Rhodes of the Detroit Electric Furnace Company. Mr. 
Rhodes went into the details of the operation of his fur- 
nace, which is a rocking type, the principle being that 
of the indirect arc. The rocking is to agitate the metal 
in order that the heat may be uniform, and at the same 
time all openings are sealed, thus making the furnace 
air-tight. The cycle of rocking motion is one in thirty- 
three seconds. The furnace requires about 210 kw.-hr. 
per ton of metal, and the average time per heat is one 
hour. The furnace sizes being built by this company 
are 500 lb., 1000 lb. and 2000 lb., respectively requiring 
75 kw., 150 kw. and 300 kw. Working on the red brass. 
this furnace will require from 265 kw.-hr. to 275 kw.-hr. 
per ton. The power factor is from 85 per cent to 90 
per cent. It is made for single-phase operation only 
and requires 4-in. electrodes. It is designed with an 
average reactance of 18 per cent. 

Low-temperature heating was discussed by Mr. Reed 
of the Young Brothers Company, Detroit. He went 
into the japanning and core-baking proposition in detail, 
giving statistics relative to ovens, etc. 


FUTURE FOR HEAT-TREATING OVENS 


Heat treating was discussed by Charles Foster of the 
Electric Furnace Company, Alliance, Ohio, who showed 
moving-picture views of heat-treating ovens now in 
operation. This subject was ably presented and dis- 
closed the enormous future that can be expected for the 
electric heat-treating ovens. The principal point of in- 
terest was the uniformity of the product which a man- 
ufacturer can obtain and the consequent cutting down 
of rejections. 

F. Von Schlegell of the Industrial Electric Furnace 
Company, Chicago, discussed the problems of demands, 
rates, etc., that have come into being since the sign- 
ing of the armistice. It is a recognized fact that most 
of the steel companies using electricity were during the 
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with very high bills for energy, due to the fact that 
they stopped night operation, bringing their rate per 
kilowatt-hour almost to a cost where use of electricity 
would be prohibitive in melting steel. It was clearly 
brought out that the central stations would not reduce 
rates to meet this business and that the cycle of steel 
furnace operation would have to be changed. This has 
been done by some companies. However, this is a 
matter which it is thought will have to receive very 
serious consideration from the standpoint of central- 
station companies and steel manufacturers. 

At the afternoon session C. I. Crippen of Youngstown 
and C. H. Speer of the Lincoln Electric Company, 
Cleveland, presented papers on electric welding. There 
was very little discussion on either paper. 


Seaplane on the Atlantic Flight 





Lieut.-Commander Byrd is here examining the radio- 
dynamo and the small propellers which pump the gasoline 
into the engine of the United States Navy seaplane NC 3, 
which started on its projected transatlantic flight on May 
8. The force of the wind drives the small propellers. 

In the official description of the seaplanes these facts 
were given: 

Complete wireless installation, including telegraph and 
telephone and wireless direction indicator, is provided. 
System should give a radius of about 300 miles (480 km.) 
while in the air and of 100 to 150 miles while on the water. 

Electric energy is _urnished by an electric generator oper- 
ated by a wind-driven propeller. Energy is delivered to 
storage batteries. In addition to operating wireless set 
the storage batteries operate a complete lighting system for 
interior of the boat and for wing-tip and tail lights as well 
as lights for night landing. 

The wireless operator and engineer are stationed in the 
main after-compartment just aft of the gasoline tanks. 
Each is provided with a complete instrument board. Each 
of these operators has a cylindrical upholstered stool with 
back rest weighing 5 lb. (2.2 kg.) complete, in the interior of 
which can be stored the small hand tools required for 
emergency work. 
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LOUD-SPEAKING TELEPHONE 
FOR VICTORY LOAN CAMPAIGN 


Wireless and Long-Distance Telephone Messages and 
Speeches Relayed to 112 Receivers Covering 
an Area of About 60,000 Sq. Ft. 


In order to keep the large crowds interested during 
speeches at Victory Way on Park Avenue between 
Forty-fifth and Fiftieth Streets, New York, an ar- 





THERE WERE TWELVE OF THESES RECEIVERS REPEATING THE 
MESSAGES TO THOUSANDS OF PEOPLE 


rangement was made to enable a speaker to be heard 
for three blocks. This was done by means of three trans- 
mitters at the speakers’ stand which picked up the 





STRINGS OF LIGHTS MAKE VICTORY WAY EFFECTIVE BY NIGHT— 
PYRAMID OF GERMAN HELMETS IN FOREGROUND 


sound waves, converted them to electrical ones and 
transmitted them to the telephone control room. Here 
they were amplified 7,500,000,000 times and then sent 
to 112 loud-speaking receivers. An area of about 60,000 
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sq.ft. (5500 sq.m.) was covered by these receivers, 
which were also utilized for allowing the crowd to hear 
speeches made over the telephone at some distant point 
by prominent men. In this instance a long-distance 
wire had been cut in from Washington, D. C. Over the 
speakers’ stand was a special transmitter which allowed 
the man talking in Washington to hear the applause in 
New York. <A wireless antenna was also installed 
near by, and wireless messages were received from air- 
ships and land stations and transmitted to the loud- 
speaking receivers. 

The expense of this project was borne by Theodore 
N. Vail of the American Telephone & Telegraph Com- 
pany, and the instruments were installed by engineers 
of that company and the Western Electric Company. 
H. B. Wier was the chief electrical engineer for the in- 
stallation. Mr. Wier recently developed an armature 
telephone receiver and transmitter which made the plan 
possible. 

A problem in the elimination of inductive interfer- 
ence had to be solved. Subway trains run directly be- 
neath the control room and cause inductive waves and 
vibration. These difficulties were overcome, however, 
by magnetically shielding the room with a metal cover- 
ing on all sides, top and bottom, by grounding all con- 
duit and metal wire covering and by supporting the am- 
plifiers with rubber cords. 


PACIFIC COAST PLAN FOR 
N. E. L. A. REORGANIZATION 


Full Statement of the Ideas Expressed by Executive 
Committee of the Pacific Coast Section and 
Indorsed by the Section in Convention 


In last week’s issue of the ELECTRICAL WORLD men- 
tion was made of the plan of reorganization of the 
National Electric Light Association recommended by 
the Pacific Coast Section. This plan as adopted by the 
executive committee of the Pacific Coast Section and 


_ indorsed by that section at its convention at Coronado, 


Cal., is in full as follows: 

At a meeting at Hotel del Coronado April 30, 1919, the 
executive committee of the Pacific Coast Section, N. E. L. 
A., went on record as in favor of decentralization of the 
activities of the National Electric Light Association. 

It believes that each geographical section should be on 
an independent financial basis, maintaining its own organ- 
ization so that its members may pay their dues into the 
geographic section and that payment of membership in 
the national association may be remitted from the geo- 
graphic section. 

It was suggested that some time in the future all repre- 
sentatives of the geographic sections meet and determine 
the amount to be allotted toward maintaining a national 
association. It was further suggested that the personnel 
and expense of the national office be kept to a minimum. 

It believes that all direct communications to members 
should be delivered solely through the geographic section, 
and that no bulletins, handbooks or national convention pro- 
ceedings should be furnished members of the geographic sec- 
tion, it being the thought that all matters of interest to 
the members will be supplied through the geographic sec- 
tion office. 

It was also decided that the best policy would dictate 
the elimination of national conventions and that in lieu 
thereof geographic sections should hold annual meetings 
and send delegates to a general executive committee, these 
delegates consisting of the president of the geographic 
section and two delegates at large from each section. 

This recemmendation was adopted by the executive com- 
mittee with the request that it be transmitted to the 
National Electric Light Association by R. J. McClelland. 
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UTILITY COMPETITION TO 
END AT LANSING, MICH. 


Property of Michigan Power Company, Valued at 
$1,124,805, Is to Be Taken Over and Operated 
by the City of Lansing 


Judge Arther J. Tuttle, judge of the federal Eastern 
District court, has fixed the value of the Michigan 
Power Company, Lansing, Mich., at $1,124,805, after 
a long period of competition between the city of Lan- 
sing and the Michigan Power Company and after litiga- 
tion leading up to the purchase of the privately owned 
company by the municipality. 

The fixing of the valuation by the court is the result 
of a gentlemen’s agreement between a special commit- 
tee representing the city in the proposed purchase of the 
Michigan Power Company and David R. Thomas, re- 
ceiver for the Michigan Power Company, and Mr. York, 
chairman of the bondholders’ committee of the Michigan 
Power Company. Under the terms of this agreement 
it was understood that the plant should be appraised by 
experts to be picked by the court from lists submitted 
by the special committee and the bondholders. Ap- 
praisement was to be made on the basis of the fair, 
honest value to the owner, in the opinion of the ap- 
praiser, of the entire properties of the Michigan Power 
Company. The city reserved the right to exclude un- 
. developed water rights from the purchase. The ap- 
praisal was to be subject to review and approval by the 
court. 

Another provision of the ‘“gentlemen’s agree- 
ment” was that the expense of all new equipment added 
to the property and installed by the receiver under 
direction of the court was to be added to the amount 
of the appraisal, including the cost of the appraisement. 
The present mortgage on the property, it was under- 
stood by the parties, was to be foreclosed and a new 
company formed to take over the property. It included 
the placing of new bond issues secured by mortgages on 
the property, based upon its appraisal value as finally 
determined by the court, with the cost of new equip- 
ment and of the appraisement added. 


PLAN OF Two BOND ISSUES 


The parties to the agreement further agreed that 
there should be two bond issues, the first to be called 
“A” bonds, to cover cost and expense of new equipment 
and appraisement, to mature in five years, one-fifth 
each year, and to bear interest at such rate as money 
may be procured. The second issue, or “B” bonds, was 
to cover the amount of the appraisal bearing interest 
at 5 per cent and to mature not later than 1935, with 
the privilege on the part of the city of retiring all or a 
part of the bonds at interest due date at $101. The 
mortgage was to gontain a provision for a sinking fund 
each year after the first five years on “RB” bonds suffi- 
cient to retire them. 

It was further understood that the holding company 
when organized and after taking over the property 
should turn the plant over to the city of Lansing or its 
authorized agent for the nominal sum of $1, subject 
to mortgages securing the bond issue. 

The figure that was fixed by the court is less than the 
valuation made by the appraiser for David R. Thomas, 
receiver for the company, but is more than the amount 
which the city proposed to pay. The original appraisal 
made by Esselstyne, Murphy & Hanford. Detroit, was 
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attacked by the city on the ground that it was made on 
the basis that the company was a growing concern when 
as a matter of fact the concern was in the hands of the 
receiver. 


The city also claimed that the so-called “receiver’s ap- 
praisal” was excessive on real estate valuations. This 
appraisal amounted to $1,253,076; the court reduced 
this to 75 per cent of that value, or $939,805. To this 
amount was added $185,000, as the price of a new tur- 
bine which has been added. 


TECHNICAL SCHOLARSHIPS 
WESTINGHOUSE MEMORIAL 


Company Establishes Four Scholarships to Commem- 
orate the Men of the Organization’ Who 
Entered Nation’s Service 


As a proper war memorial to the more than 8000 
employees of the Westinghouse Electric & Manufactur- 
ing Company who have entered the service of the gov- 
ernment in the great war, this company has decided to 
establish a number of technical scholarships. The de- 
tails of the plan by which this will be done have been 
given out by President E. M. Herr so far as they have 
been determined up to this time. 

Four war memorial scholarships will be established 
each year under the general conditions stated in the 
following paragraphs: 


(a) Candidates will be limited to sons of employees of 
the Westinghouse Electric & Manufacturing Company and 
its subsidiaries who shall have been employees in good 
standing for a period of five years. 

(b) Two of such annual scholarships may be open to 
the younger employees of the company or its subsidiaries 
who have been in their service for a period of at least two 
years and who do not exceed the age of twenty-three. 

(c) The selection is to be determined by competitive ex- 
amination to be conducted annually by the company’s edu- 
cational department under the direction of the committee 
hereinafter provided. The examination is to take into ac- 
count not only the applicant’s academic training and pre- 
paredness but due consideration will be given to personal 
qualifications, general character and aptitude. 

(d) Scholarships will entitle the successful candidate to 
pursue a four years’ course in any technical school or col- 
lege that he may select with the approval of the committee. 
The scholar may pursue a course in any branch of en- 
gineering that he may select. 

(e) Scholarships will be granted for one year only but 
will be continued for the full four years provided that the 
scholar maintains the academic and other standards re- 
quired by the college or institution in which he elects to 
pursue his course of study. 

(f) Each scholarship carries with it an annual payment 
of $500 to be made in two installments, and the number of 
new scholarships will be four each year. 

(g) The company will establish a memorial scholarship 
committee consisting of three vice-presidents of the com- 
pany, to whom shall be referred the names and records of 
the candidates and who will select therefrom the four suc- 
cessful persons who, in its judgment, have most satisfac- 
torily met the tests applied. The said committee will also 
be charged with the duty of establishing the detailed rules 
and regulations and such other matters of administration 
as have to do with this particular matter. 


It is the intention of the company to continue these 
memorial scholarships from year to year, but the com- 
pany reserves the right to recognize changing conditions 
and to modify the plan or discontinue it entirely if, in 
its judgment, it seems wise and expedient to follow this 
course. 
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Undaunted 


Despite lowering clouds and rough seas electric utilities will unquestionably weather the storm 
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Work of Society for Electrical Development 


Notwithstanding Serious Handicap of War, the Organization Has Accomplished Results in 
Spreading the Message of the Industry’s Service to the Public—Report of 
James’ M. Wakeman, General Manager 


Society for Electrical Development reported to 
its members at the annual meeting on Tuesday 
of this week that much active work had been done for 
the industry. The meeting was held at the society 
offices in the Engineering Societies Building, New York. 
Its main feature was a review of the work accomplished 
during the trying conditions of war and a general pres- 
entation of the larger activities that expansion of the 
society will permit. 
J. Robert Crouse, vice-president of the society, opened 
the meeting and presided. 


NA seviets for Blt the handicap of war, the 


DIRECTORS ELECTED 


Members of the board of directors were elected as 
follows: Representing manufacturers, W. D. Steele, 
Benjamin Electric Manufacturing Company, four years; 
representing jobbers, E. C. Graham, four years; repre- 
senting contractors, James R. Strong, four years, Fred 
B. Adam, two years; director at large, Charles W. Price, 
two years. 

James M. Wakeman, general manager, then made his 
annual report, covering the activities of the society dur- 
ing the past year. The society went on doing its work, 
though with staff and expenses reduced, to the utmost 
of its ability with the funds at its disposal. 

This work has been done largely through the daily 
newspapers, popular magazines and the trade press, the 
last mentioned being chiefly used to extend the applica- 
tion of the electric motor. Special electrical sections 
have been started in some papers, one of them a large 
export paper, the articles being prepared and supplied 
by the society, as were also the five pages of statistics 
published in the New York World Almanac under the 
heading of “Electrical Progress.” 

As an indication of the character of this work, Mr. 
Wakeman called attention to the fact that such a promi- 
nent daily metropolitan newspaper as the New York 
Evening Post has published special articles by Theodore 
Dwight, and so important a popular magazine as the 
Ladies’ Home Journal has given a full page in one issue 
to contributions by Miss Grace T. Hadley, both members 
of the society’s staff. 

In addition to that method of educating the public, 
the society has published booklets, such as “Industrial 
Heating,” “The Electric Range Handbook,” ‘‘More than 
3000 Uses for Electricity,” ‘‘Useful Electrical Informa- 
tion for Architects, Contractors and Engineers,” all of 
which serve a useful purpose in spreading desirable 
propaganda for the electrical industry. 

In recalling the service rendered by the society in pre- 
paring and conducting national campaigns, Mr. Wake- 
man said that these, while not on so colossal a scale as 
“America’s Electrical Week” or “Electrical Prosperity 
Week,” served the purpose of stimulating public interest 
in electric service. The “Save by wire,” the “Bright- 
en up for the boys coming home” campaigns, and the 
one just closing, known as the “Electrify your home” 
campaign, have caught the industry just at the psycho- 


logical time and given it the impetus it needed to keep 
going. 

“We are indebted to the trade journals for their 
splendid coéperation in keeping these campaigns before 
their readers,” Mr. Wakeman said, speaking further as 
follows: 


The special poster used in the “Save by wire” campaign 
and the three-piece window trim used in connection with 
“Electrify your home” were displayed in every town and 
city in the country, thus linking them up in a great national 
business-getting, attention-compelling electrical movement, 
which benefited everybody in the industry, either directly 
or indirectly. The effects of the “Electrify your home” 
campaign are now being felt, and will be felt for a long 
time to come, in every community where the local in- 
terests were sufficiently progressive to participate. 

It is unnecessary to relate to you the tremendous suc- 
cess and great value of these campaigns, or to burden 
you with a recital of the enormous numbers of pieces pre- 
pared, printed and distributed during the campaigns. 

You are familiar with the wonderful publicity obtained 
for the electrical industry, and every one acknowledges 
that no other industry ever succeeded in putting on sch 
campaigns as those conducted by the society. 

The report of the general manager then outlined the 
steady educational work carried on within the industry 
itself. The monthly sales service renders a particularly 
valuable assistance to the retail end of the business. 
Letters of appreciation were received from all over the 
country in regard to booklets such as “How to Sell an 
Idea,” “Buying a Cause and Paying for Effect,” “How 
to Make Your Show Window Pay Your Rent,” “Wiring 
Your Share of 15,000,000 Homes,” “One Hundred and 
One Successful Selling Suggestions,” “Selling Better 
Fixtures to More People,” “Housewiring Publicity 
Helps,” “Why You Should Patronize a Responsible Con- 
tractor.” “More Customers, More Sales, More Profits,” 
et al. These booklets were prepared, issued and dis- 
tributed in large quantities hy the society. 

A small item which proved very popular and of great 
convenience was the production of the so-called “dollar 
package” for contractors. Jt contains sixty uniform 
proposal blanks, thirty estimate sheets and ten sheets 
of typical floor plans. 


CENTRAL-STATION PROBLEMS 


Continuing, Mr. Wakeman said that special attention 
has been given to central-station problems. Such book- 
lets as “Where Increased Rates Have Been Granted,” 
“Customers Versus Population,” “Customer Ownership 
of Public Utility Securities” and others, entailing a 
great deal of work in compiling the necessary data. 
were sent to central-station members, who found them 
extremely valuable and almost invariably asked for more 
copies for the use of their various officials or depart- 
ment heads. 

Some of these books were useful to manufacturers 
and have been supplied to manufacturer members. 

“The most important book published this year,” de- 
clared Mr. Wakeman, “is the ‘Electric Range Book,’ 
which contains 216 pages of the most. up-to-date infor- 
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mation obtainable upon this subject, together with dia- 
grams and charts. It is bound in flexible leather and 
is in the hands of practically every concern selling elec- 
tric ranges. Although only recently issued, the second 
edition will be readily disposed of to manufacturers, 
central stations and dealers. It sells for $1.50, which 
covers the cost of production and distribution. It has 
been universally pronounced the best electric range 
sales help ever published. Incidentally it may be men- 
tioned that Mr. Dwight of the society’s staff has been 
specially invited to attend the National Electric Light 
Association convention to lead the discussion upon elec- 
tric ranges.” 

The society coédperated with the National Committee 
on Gas and Electric Service in the fuel conservation 
program. It wes also able te render assistance to the 
United States Fuel Administration which was acknowl- 
edged with thanks. It furnished information to the 
electrical appliance manufacturers for submission to the 
priorities committee of the War Service Board. 

Another important feature of the work has been the 
daily rendering of “special services” to the members 
asking for them. These services save the members both 
time and money, the value »f them depending upon the 
freedom with which they avail themselves of this oppor- 
tunity to use the society’s staff as an auxiliary to their 
own organizations. 

As a well-worth-while educational accomplishment 
Mr. Wakeman mentioned the thousands of matrices and 
cuts asked for by members end newspapers for use in 
advertisements as proofs of appreciation, not only of 
the matrices and cuts themselves, but also of the value 
of local advertising, which as been encouraged and fos- 
tered by the society from the beginning of its activities. 

“The society is thus doing a special work of great 
value to the industry,” declared Mr. Wakeman in con- 
clusion. “Various branches have their own organiza- 
tions which work for their own interests. Such organi- 
zations are necessary, and equally necessary is a strong 
organization in which all the branches are represented 
and interested. The Society for Electrical Development 
is the one organization equipped to deal with problems 
common to all branches. 

“It has been commended by men in every division of 
the industry for the excellent work it has done in edu- 
cating the public to an appreciation of the important 
service rendered by the centra! stations and in promot- 
ing the use of electrical devices, resulting in a wider 
application of electric service by the householder, merch- 
ant, manufacturer, farmer and others whose knowledge 
of its possibilities has been extended through the efforts 
of the society. 

“A plan of campaign aas been outlined which would 
not only bring the society back to its former proud posi- 
tion in the industry, but would place it at the head of 
the industrial procession and make it an important part 
of the great national prosperity movement just getting 
under way. The plan, which has to do with the recon- 
struction of the industry, will be submitted to the board 
of directors. It calls for an expenditure of money upon 
a larger scale than the society has heretofore made and 
can only be undertaken through the codperation of the 
entire industry. The society was formed to bring about 
such codperation, and it should be possible, now that 
the abnormal war conditions no longer exist, to obtain 
the whole-hearted, enthusiastic support of those com- 
panies and individuals in whose interest the society was 
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organized and for whose benefit it has persistently 
worked.” 

A supplemental report was also made by Mr. Wake- 
man on the results of the successful “Electrify your 
home” campaign. He showed that 596 cities requested 
material and each one was campaigning for house- 
wiring orders in one way or another. In these cities 
over 1190 individual companies have “enlisted,” includ- 
ing the many newspapers which are coéperating. 

Roy B. Woolley of the society staff stated that the 
cities where the campaign was conducted on a codpera- 
tive basis showed the largest results ever obtained. Mr. 
Woolley also spoke of favorable replies received from 
300 newspapers to an inquiry whether they were inter- 
ested in campaigns such as the society conducts. Only 
two newspapers expressed unfavorable opinions. 

James H. McGraw, president McGraw-Hill Company, 
Inc., moved a resolution of appreciation of the work of 
Mr. Wakeman and the staff based on the fundamental 
purpose to advertise the electrical industry to the public. 
This was passed. 

J. Robert: Crouse said thet the support given by the 
industry to the work of the society is altogether too 
small. Starting originally to get $200,000 annually, it 
was figured that this was the minimum on which the 
society could be conducted. Mr. Crouse said that he 
personally never had any idea but that the amount 
would grow gradually.” He thought that $400,000 or 
$500,000 would he required to give adequate support to 
the work. He declared that the work done so far had 
produced excellent results and that it was absolutely 
logical that the industry shou!'d express itself as a unit, 





Electric Fire-Ladder Trucks 
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To propel fire-fighting apparatus is one of the latest 
successful uses to which the electrical vehicle has been put. 
The above illustration shows a ladder truck owned by the 
city of Newark, N. J. The city of Paterson also has just 
ordered nine pieces of electrically propelled apparatus, after 
using twelve pieces of this type since 1916. These trucks 
were furnished by the Commercial Truck Company of 
America, Philadelphia. 
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American Cooking Preferred 





When the United States Navy took over the German 
submarine U 111, a Simplex electric range was installed 
and used on the twelve-day trip from Plymouth, England, 


to America. The submarine is here shown in the Charles 
River Basin, Boston, where it was open to visitors buying 
Victory loan notes. One of the navy dirigibles is hovering 
over the ex-terror of the seas. 


NEW YORK STATE UTILITIES’ 
PLANS FOR CONSOLIDATION 


Application of Schenectady and Adirondack Companies 
Heard by Public Service Commission—-To 
Eliminate Waste of Resources and Effort 


The New York Public Service Commission, Second 
District, recently heard arguments in support of the 
proposed consolidation of the Adirondack Electric 
Power Corporation of Glens Falls and the Schenectady 
Illuminating Company of Schenectady, N. Y. The new 
corporation would take over hydroelectric, steam and 
gas properties in the upper Hudson and: the Mohawk 
valleys over an area extending from Glens Falls south 
to Troy and Albany and west to Utica, Oneida and 
Canastota. The various cities and municipalities rep- 
resented at the hearing made no objection to the con- 
solidation. The new corporation was represented by 
Mr. Tyler of Boston. The commission reserved decision. 

In reply to a question of Chairman Hill of the com- 
mission as to what the public would gain through the 
consolidation, F. L. Frothingham of Boston, chairman 
of the executive committee of the Adirondack Electric 
Power Gompany, declared that the new corporation, be- 
sides furnishing reliability and abundance of electric 
service, would proceed as fast as possible with the mat- 
ter of reducing rates. Mr. Frothingham, who repre- 
sented 110,000 out of 120,000 shares of stock favoring 
consolidation, said that the service of the Adirondack 
company had recently been so much improved as to 
entitle the company to be ranked as giving good service. 
He declared further that the stock of the Schenectady 
group of companies was in one control and that the 
stock of the Adirondack company, at present distributed 
among about 1400 holders, would be treated with 
equality. 

Discussing the physical properties of the companies 
to be consolidated, Mr. Frothingham declared that he 
had been in favor of consolidation for a number of 
years. He said unified ownership and operation are 
demanded in the public interest. Reliable, abundant 
and cheapest service can be given only by eliminating 
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waste of natural resources and operating effort, and he 
maintained that waste from separate operation was 
very large and entirely needless, saying that energy 
should be routed from point of production to point of 
consumption over the shortest possible line. Consolida- 
tion will permit enlarging physical facilities and in- 
crease service by additional expenditures beyond what 
the smaller systems would be able to do, and needless 
duplication of investment will be avoided. He stated 
that the aggregate capitalization, as worked out at 
former hearings, was $25,000,000, but he gave it as his 
opinion that the fair value could be placed at approxi- 
mately $28,287,000. 

The estimated earnings of the new corporation dur- 
ing the first twelve months following consolidation were 
placed by Walter S. Wyman, general manager of the 
Adirondack company, at approximately $678,500. He 
outlined increases in income resulting from changes in 
operation, etc., including savings due to reduced ex- 
pense on account of the new transmission line from 
Amsterdam to Utica in place of the present steam plant, 
$250,000; adjustments with large power users, $100,- 
000; sale of secondary power, $90,000; termination of 
a contract with the United Traction Company in 1922, 
described as a losing proposition, $325,000; increased 
value of East Canada Creek power by a new develop- 
ment at Inghams, Herkimer County, and sending the 
power to Utica, $100,000, and saving in miscellaneous 
and operating expenses, $100,000, making a total saving 
of $1,125,000. 

H. W. Buck and Dwight T. Robinson also testified, 
submitting evidence in support of consolidation. The re- 
production cost of the properties was placed by Mr. 
Buck at $24,446,194 and by Mr. Robinson at $26,251,000. 
In the opinion of Mr. Buck an expenditure of $500,000 
on the Schenectady company and of $800,000 on the 
Adirondack company would put the property in first- 
class condition and make it to all intents and purposes 
as good as new. 

Consolidation of the two companies has been under 
consideration for some time. The Adirondack company 
and those at Schenectady, Amsterdam and East Creek 
recently made application for consent to the Adiron- 
dack company to acquire the properties. This plan was 
abandoned, however, and the Schenectady Illuminating 
Company took over the Schenectady Power Company 
and the Mohawk Gas Company of Schenectady. 


SATISFACTORY RESULTS OF 
INTERCONNECTION IN TEXAS 


Since Three Large Companies Have Been Intercon- 
nected Reserve Generating Capacity Has Per- 
mitted Overhauling Prime Movers 


To provide greater flexibility among Texas generat- 
ing stations the lines of the Dallas Power & Light 
Company and the Texas Power & Light Company were 
connected on April 15, 1918. The Fort Worth Power & 
Light Company and the Texas Power & Light Company 
had been interconnected since 1914. The connection 
made in April, therefore, forms a link between three of 
the important companies in Texas. This last step in 
interconnection was accomplished by means of a 7.5- 
mile (12.6-km.) 60-kv. double-circuit tower line from 
Norwood to Dallas. 


The increased load factor that resulted frém the tie 
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was the principal benefit. The Texas Power & Light 
Company’s peak normally occurs at about 8 a.m. to 11 
a.m., whereas the peak of the Dallas Power & Light 
Company normally occurs during the evening hours be- 
tween 6 p.m. and 9 p.m. The advantage of power inter- 
change under these circumstances is obvious. The avail- 
able combined spare capacity on the system, which now 
enables shutdown of larger units for maintenance work, 
is another benefit of almost equal importance. Since 
the interconnection of the companies in April all prime 
movers of the three companies have been given clear- 
ance of from one to three weeks for complete over- 
hauling of their equipment. 


MEDAL FOR RADIO WORK 
OF E. F. W. ALEXANDERSON 


Institute of Radio Engineers Award Is a Recognition 
of Original Research and Inventions 
in the Radio Field 


The Institute of Radio Engineers at its meeting in 
the Engineering Societies Building, New York, on May 
7, presented a gold medal to E. F. W. Alexanderson, con- 
sulting engineer of the General Electric Company, in 
recognition of his original research and inventions in 
the radio field. 

Mr. Alexanderson declared, in his remarks accepting 
the medal, that the wireless telephone was the accidental 
result of a search for something quite different, the 
wireless transmission of pcwer. Fessenden, he said, 
conceived the idea of sending power by radio waves. In 
the course of his work for Fessenden at the General 
Electric Laboratories the possibility of the transmission 
of the human voice without wires developed and was 
worked out. 

The board of directors of the institute, which 
awarded the medal to Mr. Alexanderson, includes Dr. A. 
N. Goldsmith of the College of the City of New York; 
John §S. Stone, consulting engineer; Donald McNichol, 
editor of Telephone and Telegraph Age; John V. L. 
Hogan, president of the institute; Warren F. Hubley, 
engineer, and Lloyd Espenschied of the Western Electric 
Company. 


The New York Edison Company 
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OFFICERS ELECTED BY 
WESTINGHOUSE JOBBERS 


F. E. Stowe of Philadelphia Chosen New Head of 
Organization at Its Annual Convention 
at Del Monte, Cal. 


The Westinghcuse Agent-Jobbers’ Association held 
its seventh annual meeting at Hotel del Monte, Del 
Monte, Cal., May 5 to 9. The following officers have 
been elected for the ensuing year: President, F. E. 
Stowe, secretary-treasurer of the H. C. Roberts Elec- 
trical Supply Company of Philadelphia; vice-president, 
S. L. Nicholson, assistant to vice-president of the West- 
inghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa.; secretary, C. C. Blackwell, manager 
electrical department Moore-Handley Company, Birm- 
ingham, Ala.; assistant secretary, H. T. Pritchard, 
Westinghouse Electric & Manufacturing Company; 
treasurer, J. E. McClernon, president Northwestern 
Electric Equipment Company, New York. 

The newly elected executive committee includes J. C. 
Schmidtbauer, vice-president of the Julius Andrae & 
Sons Company, Milwaukee, Wis.; Samuel Adams Chase, 
special representative Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh; John J. Gibson, 
manager supply department, East Pittsburgh. 

Membership committee—Samuel H. Taylor, president 
Electric Railway & Manufacturers’ Supply Company, 
San Francisco, Cal.; S. H. Anderson, assistant treasurer 
Westinghouse Electric & Manufacturing Company, East 
Pittsburgh; J. S. Tritle, district manager Westinghouse 
Electric & Manufacturing Company, St. Louis, ).o. 

Nominating committee—N. G. Harvey, vice-president 
Illinois Electric Company, Chicago; G. H. Cox, district 
manager Westinghouse Electric & Manufacturing Com- 
pany, Boston; C. S. Walker, president Varney Electrical 
Supply Company, Indianapolis; G. H. Miller, manager 
Tel-Electric Company, Houston, Tex. 

Advisory board—Chairman, Samuel A. Chase, West- 
inghouse Electric & Manufacturing Company; J. C. 
Schmidtbauer, vice-president Julius Andrae & Sons 
Company, Milwaukee; F. D. Phillips, president Central 
Telephone & Electric Company, St. Louis; F. W. Wool- 
rich, secretary Commercial Electric Company, Detroit; 
Merrill C. Morrow, assistant to manager of supply de- 
partment, Westinghouse Electric & Manufacturing 
Company; T. Julian McGill, district manager Westing- 
house Electric & Manufacturing Company, Chicago 
office; Charles Robins, assistant sales manager Weéesting- 
house Electric & Manufacturing Company, Pittsburgh. 





Electricity Cheaper than Kerosene 


The comparative cost of lighting by electricity at 10 
cents per kilowatt-hour and by kerosene at 11 cents per 
gallon was recently determined by the Central Maine 
Power Company as follows: 


Cost of maintenance of twenty-five kerosene lamps for one year: 
200 gal. kerosene at 11 cents $22.00 
1 gross lamp chimneys at 15 cents 21.60 
5 dos. Inia WiekS. . 6.05. .2.-. 1.20 
15 doz. burners at $1.20..... 18.00 
CN as cb sik iene cis 24.00 
Labor caring for lamps, average 60 cents per day 219.00 

Total $305.80 


After installing twenty-five 40-watt tungsten lamps and estimating 
an average energy consumption of 240 watts per hour, or a total of 


876 kw.-hr. per year, at 10 cents $87.60 


. 
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Associations 
and Societtes 


A complete Directory of Electrical 
Associations is printed in the first 


issue of each month. 


Steeeeeeseesesesesecesencens 
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Western Massachusetts Engineers 
Organize.—The Engineering Society of 
Western Massachusetts has _ been 


formed with C. L. Newcomb, general 
manager Deane Steam Pump Company, 
Holyoke, Mass., as its president. 


Northern California Association of 
Electrical Contractor-Dealers.—This 
organization recently held a meeting 
at Oroville, Cal., in the general inter- 
est of the electrical industry and to dis- 
cuss matters of importance to the 
trade. 

N. E. L. A., Iowa Section.—The 1919 
convention of the Iowa Section, National 
Electric Light Association, will be held 
June 18, 19 and 20 at Colfax, Iowa, a 
health resort adjacent to Des Moines. 
M. G. Lynn of the Des Moines Electric 
Company is secretary-treasurer of the 
section. 

Change in Dates of Arkansas Utili- 
ties Association Convention.—The Ark- 
ansas Utilities Association has changed 
the date of its annual convention, which 
is to be held in Fort Smith, Ark., from 
May 20-22 to June 10-12, thereby avoid- 
ing conflict with the dates of the N. E. 
L. A. convention at Atlantic City, N. J. 

Joint Meeting of Cincinnati Engi- 
neers.—W. W. Freeman, president of 
the Union Gas & Electric Company, 
gave an address on “Power Problems 
of a Modern City and Their Solution” 
at a joint meeting of the Engineers’ 
Club of Cincinnati and the Cincinnati 
Section, American Society of Mechan- 
ical Engineers, held on April 17. 

I. E. S.. New York Scction.—The 
nominees in the election of officers of 
the New York Section of the Illumi- 
nating Engineering Society to serve 
during the year 1919-1920 are: Chair- 
taan, F. M. Feiker, editorial director 
ELECTRICAL WORLD; secretary, R. E. 
Harrington; managers, W. T. Black- 
well, W. J. Clark, L. J. Lewinson, J. P. 
Radcliffe, Jr., and G. A. Sawin. 

A. I. and S. E. E., Birmingham Sec- 
tion.—At the first regular meeting held 
by this section of the Association of 
Iron and Steel Electrical Engineers, J. 
E. Fries was elected chairman, F. M. 
Sturgess secretary, and W. H. Gilbert, 
J. H. Adkins and T. M. Moore members 
of the executive committee. W. C. 
Suppler presented a paper on “Elec- 
trical Department Organization and Its 
Duties” at this meeting. 

A. S. M. E., Spring Meeting.—The 
American Society of Mechanical Engi- 
neers is to hold its spring meeting in 
Detroit from June 16 to June 19. Papers 
ou industrial research are to be pre- 
sented; addresses are to be delivered on 
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the conditions necessary for industrial 
peace, and oil engines, powdered fuel 
and oil fuel are to be discussed at the 
meeting. 


Joint Meeting in Detroit.—A. A. Os- 
wald, research engineer, Western Elec- 
tric Company, New York, addressed a 
recent joint meeting of the Detroit-Ann 
Arbor Section of the American Insti- 
tute of Electrical Engineers and the 
Detroit Engineering Society on the 
subject of “Wireless Telephony and 
Telegraphy in War.” 


A. I. and S. E. E., Pittsburgh and 
Cleveland Districts—The Pittsburgh 
and Cleveland Districts of the Asso- 
ciation of Iron and Steel Electrical 
Engineers will hold a joint inspection 
trip on May 17 to the Brier Hill Steel 
Company, Youngstown, Ohio, and after 
that a technical session at which the 
electrical installation of this plant will 
be discussed. 


Annual Meeting American Society 
for Testing Materials—The American 
Society for Testing Materials is to hold 
its twenty-second annual meeting in 
Atlantic City from June 24 to June 27. 
Among the subjects to be discussed at 
the sessions are preservative coatings, 
lubricants and containers; steel and 
wrought iron, corrosion and magnetic 
analysis, rubber products and textiles, 
and malleable iron and _ non-ferrous 
metals. 


Youngstown Engineers’ Club Reor- 
ganized.—The reorganization period of 
the Engineers’ Club of the Youngstown 
(Ohio) district was completed at a 
meeting held on April 29. Since 625 
applications for membership have al- 
ready been received, it was voted to es- 
tablish club headquarters and rooms. 
F. W. Funk is president and E. R. Rose 
cf the Republic Iron & Steel Company, 
Youngstown, is secretary of the club. 
The district from which the club draws 
its membership embraces the territory 
within a 25-mile radius of that city and 
includes Sharon and New Castle in 
Pennsylvania as well as Warren, Niles, 
Grand and Youngstown in Ohio. 


American Institute of Electrical 
Engineers 


Pittsfield Section—On April 24 Col. 
James M. Andrews addressed the sec- 
tion on “With the 105th in France.” 


Cleveland Section.—‘“Electricity Ver- 
sus Air for Portable and Sem:-porta- 
kLle Tools” was the title of a paper given 
ut the April 21 meeting by E. L. Con- 
nell, chief engineer Van Dorn Electrical 
Tool Company. 

Toronto Section.—This section held 
its annual meeting on April 25 and 
eiected Ashton B. Cooper of the Can- 
adian General Electric Company chair- 
man and Daniel M. Fraser of the same 
company secretary. 

Les Angeles Section.—‘Radio En- 
gineering” was the subject of a talk 
given by Lieut. Ellery Stone, U. S. N., 
in charge of the United States radio 


station at San Diego, to this section. 


at its meeting on April 22. 
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Commission 
Rulings 


eesessecececsseeecces? 


Important decisions of various state 
bodies involving or affecting elec- 


tric light and power utilities. 


Personal Service as Compensation 
for Energy.—A decision of the Idaho 
Public Utilities Commission affecting 
the Idaho Power Company says: “It 
appears from the evidence and is a 
fact that the Idaho Power Company 
has on file a schedule of rates for 
three classes of serving, namely, light- 
ing, heating and cooking, so that in no 
interpretation of the contract can it 
be reasoned that this complainant is 
receiving a class of service which is not 
open to any other consumer who de- 
sires the same service. There there- 
fore does not exist in this case any 
discrimination on the question of serv- 
ice. We find that there are tariffs of 
the Idaho Power Company on file with 
this commission naming specific rates 
for lighting, cooking and heating in 
American Falls; and the question 
arises as to whether or not this com- 
plainant, by reason of the fact that he 
was not paying his bills monthly in dol- 
lars and cents, is not being discrimi- 
nated in favor of by the said defen- 
dant company. The evidence disclosed 
that the value of said service hereto- 
fore rendered was worth two or three 
times the value of any of the electri- 
cal energy furnished this complainant, 
or that might be furnished this com- 
plainant under any ordinary circum- 
stances for use at his home. It is 
true that the medium of exchange used 
by the complainant herein in the pay- 
ment for the electrical energy is quite 
different from the medium of exchange 
that is used in the ordinary transaction 
of business; yet in view of the fact 
that the value of such service so ren- 
dered by the complainant is equal to 
or greater than the value of the elec- 
trical energy that may be furnished 
by this defendant to said complainant, 
this commission cannot hold that the 
rates under such contract constitute 
undue discrimination. It must be un- 
derstood that this decision refers 
specifically to contracts made prior to 
the enactment of the public utilities 
law. The commission might 
suggest that it considers the service 
in this case to be service of a personal 
nature and the rights and _ benefits 
therecf cannot be transferred by the 
said complainant herein. The commis- 
sion therefore finds that said defendant 
company should continue to render serv- 
ice te the said complainant under and by 
reason of said contract until such time 
as the same expires, and should credit 
its operating revenues with the value of 
such services so rendered computed at 
the regular schedule of rates on file 
with this commission.” 
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Current News 


and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 






interest, 


Liverpool Officials to Study American 
Utilities—A deputation of fifteen Liv- 
erpool city councilmen and engineers 
will leave England on May 31 aboard 
the steamship Caronia, according to 
advices received in New York, for the 
purpose of studying electric railways, 
lighting equipment and improvements 
in United States and Canadian cities. 


Permanent Safety Exhibition in New 
York.—The city of New York has 
given to the Safety Institute of Amer- 
ica the right to occupy the Arsenal 
in Central Park as a permanent exhibit 
of safety appliances for the prevention 
of accidents to working people. An 
expenditure estimated at $125,000 will 
be made by the institute to restore the 
buiiding to its original condition. 


Water-Power Legislation in New 
York.—The New York Legislature ad- 
journed without passing water-power 
legislation or the enabling bill for pub- 
lic ownership of utilities. A statement 
issued by the caucus of Republican 
members said: “Our experience with 
government control and operation of 
railroad, telephone and telegraph com- 
panies has convinced us that municipal 
ownership of public utilities would be 
undesirable; but if it were desirable, 
the financial condition of the cities of 
the state is such as to preclude any 
thought of adopting such a policy at 
this time. The Graves bill, which com- 
mits the state to the ownership and de- 
velopment of water powers, will alone 
add millions to the tax budgets.” 


American-Swedish Scholarships.— 
The establishment of ten new scholar- 
ships has been announced by the Amer- 
ican-Scandinavian Foundation, begin- 
ning with the academic year 1919-20. 
They are to enable American scientific 
students to complete their general 
study and research in the universities 
and technological schools of Sweden. 
It is the design of the foundation “to 
draw the American and Scandinavian 
peoples closer in bonds of intellectual 
kinship.” Each scholarship will pro- 
vide $1,000 for one year’s study. Funds 
te maintain the scholarships have been 
pledged by Americans. Similar funds 
are being raised in Sweden to send ten 
Sweden students to this country. Ap- 
plications are to be passed on by a com- 
mittee which includes Capt. William 
Hovgaard, chairman, professor of naval 
architecture, Massachusetts Institute 
of Technology; Prof. H. P. Talbot, head 
of the department of chemistry, Mas- 
sachusetts Institute of Technology, and 
Prof. A. E. Kennelly, head of the de- 
partment of electrical engineering of 
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Harvard University. Application papers 
must be filed with the committee be- 
fere June 1 and announcement of the 
names of the successful candidates will 
be made about June 15. Applicants 
should request papers from the Amer- 
ican-Seandinavian Foundation, 25 West 
Forty-fifth Street, New York. 


Cure of Serious Burns.—A_ booklet, 
“Employee No. 1653,” has been issued 
by the Utilities Mutual Insurance Com- 
pany to describe a case of recovery 
from terrible burns. Charles E. Mor- 
rison, vice-president and general man- 
ager, writes that it shows “what may 
be done in the case of serious burns 
from either steam or electrical energy, 
provided intelligent, prompt and care- 
ful attention is given.” The man was 
so severely burned by hot ashes and 
steam that it was_ problematical 
whether he would survive the shock, 
perticularly as he was sixty years of 
age, and the remarkable results ob- 
tained were accomplished through the 
constant supervision of the consultant 
physician in the administration of the 
paraffin wax treatment. For the first 
ten days the patient received unremit- 
ting care and attention, and it is per- 
haps due to this early treatment, says 
the booklet, that recovery was made. 


Compensation for Engineers.—The 
comniittee on compensation of the 
Chicago Section, American Institute of 
Electrical Engineers, has submitted the 
following schedule on compensation 
for the consideration of the section: 
For public utility corporations furnish- 
ing light and power to a population of 
50,000 it is recommended that the gen- 
eral manager, preferably a technically 
trained man, should rczeive from $5,000 
to $8,000 a year; that his assistant, 
with a technical education and ten 
years’ experience, should receive $3,500 
to $5,000; that a second assistant, with 
the same experience but working under 
directions. should receive $3,000 to 
$4,200, and that other assistants, with 
five years’ experience and the same 
education, should receive $2,400 to $2,- 
700. For office and field positions in 
which the men do drafting and instru- 
ment work the same remuneration is 
recommended as that named for simi- 
lar municipal work in another section 
of the report, where salaries range 
from $1,200 to $3,000. Recommenda- 
tiens for engineers employed by state 
public utility boards are as follows for 
states with a population of 5,000,000: 
Chief engineer, $12,000 to $15,000 a 
year; assistant chief engineer, $9,000 
to $10,000; chief of railroad division, 
$8,000 to $9,000; chief of gas division, 
$6,000 to $7,500; chief of telephone 
division, $6,000 to $7,500; chief of 
waterworks division and mechanical 
engineer, $6,000 to $7,500; chief of 
service division, $6,000 to $7,000. As- 
sistant engineers reporting to the 
chiefs of these departments: Grade 1, 
$3,600 to $4,800 a year; grade 2, $3,- 
000 to $3,300; grade 3, $2,400 to $2,700; 
grade 4, $1,800 to $2,100. Similar 
recommendations are included for tele- 
phone engineers. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
eases involving electric light, power 
and other public utility companies. 


Maximum Charge for Steam.—In a 
case where a franchise of a light and 
power company provided that rates for 
heat established were relative to cost 
of fuel at the time and that maximum 
rates should not exceed for power or 
light 14 cents per 1000 watts, for steam 
45 cents per 1000 lb., and for hot water 
18 cents per square foot of radiating 
surface per year, the Supreme Court 
of Michigan has held that the franchise 
does not limit the company to 45 cents 
maximum charge on each 100 lb. steam 
irrespective of the price of coal (171 
N.W. 485). 


Jurisdiction of Commission Over 
Municipal Public Utilities—The Su- 
preme Court of Illinois has held, in the 
case of the Springfield (Ill.) Gas & 
Electric Company vs. the city of 
Springfield that the clause which ex- 
cepts municipally owned or operated 
public utilities from the definition of a 
public utility in Section 10 of the pub- 
lic utility act of the state is unconsti- 
tutional. The question argued in this 
case was whether or not a municipality 
of this state owning and operating an 
electric light plant for the production 
and sale of electricity to private con- 
sumers is subject to the supervision of 
the Public Utilities Commission. The 
city of Springfield owns and operates 
an electric light plant and sells elec- 
tricity not required for city purposes 
to private consumers at about half the 
cost for which it can be procured from 
other sources. The Springfield Gas & 
Electric Cempany is a corporation en- 
gaged in the production and sale of 
electricity in the city of Springfield in 
conformity with the provisions of the 
public utilities act. It filed a _ bill 
against the city aileging that the city 
was engaged in the production and 
sale of electricity to private consumers, 
in violation of Section 35 of the public 
utilities act, without having complied 
with the provisions of Sections 33 and 
34, which require the filing with the 
Public Utilities Commission and the 
printing, posting and keeping open to 
public inspection of schedules showing 
all rates, charges and classifications in 
force for any product furnished or 
service in connection therewith per- 
formed by any public utility. The city 
filed an answer, to which the appellent 
excepted. There was a hearing on the 
bill, answer and exceptions, and the 
court entered a decree dismissing the 
bill for want of equity, from which the 
complainant appealed and _ brought 
forth the opinion that has just been 
quoted of the Supreme Court of the 
State of Illinois. 
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John W. Lieb, vice-president of the 
New York Edison Company and past- 
president of the Nationai Electric Light 
Association, the American Institute of 
Electrical Engincers and the American 
Society of Mechanical Engineers, was 
operated on for appendicitis on May 
8 at the New Rochelle (N. Y.) Hos- 
pital. His many friends will be pleased 
to learn that at the time of going to 
press Mr. Lieb had rallied finely, with 
every prospect that he will be able to 
be about in a few days. 


Major Carroll H. Shaw, who was 
recently released from government 
service, has joined the commercial 


engineering staff of the New England 
Power Company, with headquarters at 
Worcester, Mass. Major Shaw received 
the commission of captain in the En,i- 
neer Reserve Corps in June, 1917, and 
was assigned to Camp Lee, Petersburg, 
Va., in January, 1918. Shortly atter- 








CARROLL H. SHAW 


ward he was ordered to Washington 
and placed in charge of the New 
England district of the power section 
of the War Industries Board. In Octo- 
ber, 1918, he was commissioned major 
of engineers. Until recently Major 
Shaw has been engaged in the prepar- 
ation of a report for the War Depart- 
ment on the power requirements and 
resources of New England, which will 
serve as a basis for any future con- 
servation that may be required. Previ- 
ous to entering the government service 
Major Shaw held several responsible 
engineering and executive positions 
with central-station companies in the 
Middle West. 


John V. Strange, who has been ap- 
pointed assistant general manager of 
the Pacific Power & Light Company, 
Portland, Ore., has had thirteen years’ 
practical experience in the utility busi- 
ness. Mr. Strange entered the employ 
of the Portland Gas Company in 1906, 
serving in the accounting department 
and also as private secretary to the 
general manager. In 1911 he was in 
the sales department of the same com- 
pany, but resigned his position to be- 
come general storekeeper for the 
Pacific Power & Light Company at 
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Kennewick, Wash. In 1914 he became 
local manager at Prosser, Wash., and 
he has been district manager at Hood 
River, Ore., and Pasco, Wash. In the 
Pasco district Mr. Strange had general 
supervision over a very wide territory 
in which the Pacific Power & Light 
Company serves approximately 500 hp. 
of irrigation pumping motors. 


Travis H. Whitney, formerly acting 
chairman of the Public Service Com- 
mission of the First District of New 
York, will act as counsel for Messrs. 
Norton, Bird & Whitman, engineers, 
New York. In 1907 Mr. Whitney was 
appointed secretary of the Public Ser- 
vice Commission of the First District 
of New York, continuing in that ca- 
pacity until 1916, when he was made 
a commissioner. 


H. L. Draper, who was appointed 
commercial manager of the Western 
Light & Power Company on April 1, 
will be stationed at Boulder, Col. He 
was formerly connected with the com- 
mercial department of the Houston 
(Tex.) Lighting & Power Company 
and later held the position of com- 
mercial manager of the Birmingham 
Railway & Light Company, Birming- 
ham. Ala. For the past year he has 
been in business for himself. 


J. C. Rockwell has been promoted 
from local general manager to vice- 
president of the Manila Electric Rail- 
road & Light Company, Manila, Phil- 
ippine Islands, in charge of the general 
Philippine affairs of that company, 
which is under the operating manage- 
ment of the J. G. White Management 
Corporation, New York City. Mr. 
Rockwell was graduated in 1904 from 
Cornell University with the degree of 
mechanical engineer. In 1906 he be- 
came superintendent of transportation 
of the Syracuse (N. Y.) Lake Shore & 
Northern Railroad Company. He was 
appointed general superintendent in 
1909 of the Charleston (W. Va.) Inter- 
urban Railroad Company and the fol- 
lewing year was elected general man- 
ager of this company. In 1911 he 
joined the operating organization of the 
J. G. White Management Corporation, 
New York, and was assigned to the 
Manila Electric Railroad & Light Com- 
pany as manager of the light and power 
department. He was made _ general 
manager of that company in the early 
part of 1918. 


E. Hagenlocher, for the last four 
years a member of the electrical engi- 
neering staff of the J. G. White Engi- 
neering Corporation in New York City, 
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has resigned to become associated with 
Frazar & Company, 30 Church Street. 
New York, exporters and importers. 


John J. Gibson, manager of the sup- 
ply department of the Westinghouse 
Electric & Manufacturing Company, 
is receiving expressions of sympathy 
from friends on the death of his eldest 
son, John J. Gibson, Jr. 


E. F. McGee, heretofore resident en- 
gineer of the new electric plant of the 
Eastern Connecticut Power Company at 
Montville, Conn., has resigned that post 
because of illness. John F. McNamee 
ef the Harry M. Hope Engineering 
Company of Boston has been appointed 
to succeed Mr. McGee. 


Prof. Dugald C. Jackson has returned 
to the Massachusetts Institute of Tech- 
nology to resume his duties as head of 
the department of electrical engineer- 
ing after about a year of special service 
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DUGALD C. JACKSON 





for the government in France. Pro- 
fessor Jackson was commissioned maj- 
or in the Engineers’ Reserve Corps 
early in 1918. During the absence of 
Professor Jackson Prof. R. R. Lawrence 
was acting head of the department. 


W. R. Putnam, recently advanced 
from sales manager to commercial 
manager of the Utah Power & Light 
Company of Salt Lake City, has re- 
signed to take up the duties of vice- 
president and general manager of the 
Idaho Power Company, with headquar- 
ters at Boise, Idaho. Mr. Putnam suc- 
ceeds W. T. Wallace, who is now identi- 
fied with the Gulf Refining Company in 
New York City. Mr. Putnam is es- 
pecially well known in the industry for 
his work as chairman of the N. E. L. A. 
electric range committee, the reports 
of which have been in no small way 
accountable for much of the interest 
shown by utilities in electric cooking. 
He is a graduate of the University of 
Minnesota and for a number of years 
was manager of the electric lighting 
company at Red Wing, Minn., and 
Rapid City, S. D. He later acted as 
general superintendent of the Wiscon- 
sin-Minnesota Light & Power Company 
at Menominee and Marinette, Wis. 





TRADE & MARKET CONDITIONS 





News of the Trade for the Manufacturer, Wholesaler and Jobber 
of Electrical Equipment and Supplies— 
Notes on Industrial Activities and Business Methods 





WASTEFUL DISTRIBUTION 
METHODS STILL IN USE 


Extravagant Entertainment of Prospective Buyers Is 
Not Altogether Justifiable Under 
Present Conditions 


To-day, when clamorings are heard on every side for 
lower prices, extravagances in distribution expenses seem 
more wasteful than ever. Still there are manufacturers in 
the electrical field who virtually spare no expense to get 
competitive business. Only recently there came to the atten- 
tion of an ELECTRICAL WoRLD representative an incident 
showing that some of the wasteful pre-war business and 
sales methods have again come into being. 

A well-known Eastern buyer was visited by three sales 
representatives ofsne of the large appliance-manufacturing 
concerns. The salesmen spent the entire day with the 
buyer. They entertained him and some of his assistants 
at lunch and later insisted on entertaining them at an elab- 
orate dinner. When the railroad fares of the three sales- 
men, their time and personal expenses and the entertain- 
inent bill were added up, it is doubtful if the expense was 
justifiable on any grounds. Repeat this many times and 
the total becomes sufficiently large to warrant attention 
at this time. 


MOTOR AGENTS WANT NEW 
BASIS OF COMPENSATION 


Present Discounts Considered Inadequate and Large 
Users’ Rating Too Low—Protection Desired 
Commensurate with Service Rendered 


Motor agents are expressing their dissatisfaction with 
the margin of profit being allowed them by manufacturers. 
It is contended that the present discounts were established 
at a time when the cost of doing business was but a fraction 
of what it is now. Furthermore, the large users’ rating, 
which entitles a user of 200 hp. to a discount from the 
list price of some manufacturers, was put into effect when 
200 hp. was comparable to about a 2000-hp. installation to- 
day. The manufacturers planned to sell to all large users 
direct, but now that many agents are selling and serving 
the so-called large users these agents feel that the manu- 
facturer should pay the expenses involved plus a fair profit. 

Agents who have competent engineers to advise their 
customers what motor they should buy and how it should 
be installed, and who also give their customers service after 
the motor is sold, state that the present discounts of all 
manufacturers are altogether inadequate. Manufacturers, 
on the other hand, refer to the agents who are not in a 
position to give the ultimate user proper advice or service, 
and the manufacturer does not feel like giving such agents 
any more than they are now getting. The better class of 
agents answer this by saying that the manufacturers have 
allowed any one to become a motor agent and they are 
entirely responsible for the class of dealers who have motor- 
agency agreements. If the manufacturers would be more 
particular and investigate each prospective motor agent 
before giving him a contract, they could eliminate the 
incompetent agents who often sit back, let the manufacturer 
do the work and then want to collect their discount. Both 
sides seem willing to admit that some changes are desir- 
able, and a number of suggestions are being discussed. 

Many of the leading second-hand dealers of the country 





became manufacturers’ agents and handled new motors, 
especially in the larger sizes, when second-hand apparatus 
became scarce during the war. Many new motors of 100 
hp. and above are in the hands of these dealers to-day, 
and carrying such a stock is a service in itself, apart from 
the engineering and maintenance service such dealers give 
to their customers. These stocks of large motors were 
bought on a rising market, but the dealers state they could 
not afford even to handle such motors under normal con- 
ditions, let alone carry them in stock. Engineer-dealers 
feel that they are entitled to protection on larger motors 
and that the manufacturers could well afford to give those 
who carry large stocks an extra discount. 

Organized effort is being made to harmonize the ideas 
cf all interests for the good of the industry, and there is 
a feeling of optimism over the outcome. 


GERMANY’S ELECTRICAL 
MANUFACTURERS WORRIED 


Their Former Policy of Investing Heavily in Foreign 
Enterprises in Order to Obtain Orders for Their 
Products Proves to Be a Boomerang 


German electrical manufacturers are facing a serious 
situation, it was indicated in a statement by the general 
manager of Siemens & Halske addressed to the labor or- 
ganization of that company’s plant. In this statement, 
as reported from Zurich to the New York Evening Post, 
it is pointed out that the leading German electrical manu- 
facturers, such as Siemens & Halske and the Allgemeine 
Elektrizitits-Gesellschaft, were investment trusts as well 
as manufacturing companies and that their investments 
had all, or nearly all, been made abroad with a view to 
controlling electrical companies, especially power companies, 
in order to secure for themselves all the orders placed for 
equipment, accessory machinery and other apparatus and 
supplies required not only by the utility but by consumers of 
electric energy. 

It was shown, however, that these companies are now 
suffering severely, owing to the great bulk of their invest- 
ments having been placed in enemy countries. Before the 
war, for instance, the investments of the Siemens company 
alone in enemy countries amounted to 123,000,000 marks, 
or $30,750,000. Of this amount 45,000,000 marks, or $11,250,- 
000, were lost in Russia; 34,000,000 marks, or $8,500,600, 
were expropriated in England; 17,000,000 marks, or $4,250,- 
000, in France were sequestrated and probably will be 
expropriated to go toward war indemnities; more than 
20,000,000 marks, or $5,000,000, were lost in Italy, and 
smaller amounts were lost in Portugal, in Rumania and 
in South America. The investment concerns in neutral 
countries controlled by Siemens & Halske fell into the hands 
of neutral competitors. 

The statement further warned the workers against be- 
lieving that the war prosperity would continue. It was 
shown that war orders had entirely ceased, as had the 
large profits resulting from the circumstance that 90 per 
cent of the submarines during the war were fitted out with 
an apparatus for electrical navigation manufactured by the 
firm. 

At the conclusion of the war the number of workmen 
engaged in Germany by this concern amounted to 64,124. 
Only 30 per cent of the work carried out during the last 
war year was work for peace purposes, the other 70 per 
cent having been done exclusively for the War Office. But 
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already in 1919 the possibility of competing successfully 
in the production of electrical goods had disappeared. To- 
day peace work for export purposes has yet to be resumed. 
The output and activity of the workmen during the month 
of November, 1918, was smaller by 40 per cent than the 
average output during the years 1917 and 1918. 


UNIT DISPLACEMENT OF 
ELECTRICAL GOODS 


Weight per Cubic Foot, Space per Short and Long Ton 
and Shipping Package Dimensions Compiled 
by Bureau of Standards 


With the demand made upon the transportation and 
shipping facilities of this country in the recent times, the 
need for a classification of unit displacement of goods be- 
came urgent as a basis for making estimates as to the most 
efficient utilization of the existing facilities. Such a table 
has been prepared by the Bureau of Standards and but 
recently issued. Below are given such data as relate to 
electrical goods contained in the table: 


Weight Space Space 
ee. er per 
ubic Short Long 
Foot, Ton, Ton, How Packed for 
Commodity Lb. Cu.Ft. Cu.Ft. Shipment 
Batteries, dynamite....... 30 67 78 
Ba-tery jars, rubber...... 11-134 147-182 166-235 
Battery plates or frames, 
burnt-out.............. 57 35 40 
Battery wells............ a 500 560 Three sizes: 8 ft. 8 in. 
by 4 ft. 10 in., 6 ft. 8 
in. by 4 ft. 10in., and 
3 ft. by 4ft. 10in. 
Cable, insulated copper 
WE. Kona de tar swenn ues 60 33 37. Reels,’ varying sizes; 
weight package, 600 
lb. average. 
Cable, steel-covered, elec- 
IB: 5 os scewus er 70 29 32 
Cable terminal boxes...... 10 200 224 
Car heaters, electric....... 20-26 77-100 86-112 
Conduit fittings, complete.. 69 29 32 
Conduit fittings, iron or 
ON EERE 55.535 5 565 8 70 29 32 
Conduit, fiber............ 7 286 320 
Conduit, iron or steel... ... 50 40 45 
Controllers, electric....... 26 77 86 
Dry-battery shells........ 12-24 83-167 93-187 
Dry cells, spent or worn- 
ee 45 as 50 
Electrolytic cells.......... 23 87 97 
Fuse wire...... on eee 150 13 15 Onspools packed in tin 
containers packed in 
boxes 
Headlights, electric, for lo- 
comotives, sheet-iron 
body...... op 7 286 320 
Headlights, electric, for 
street cars, cast-iron 
MO ederim eae cab ass 20-29 69-100 77-112 
Headlights, electric cars, 
sheet-iron body 16-25 80-125 90-140 
Headlights, incandescent, 
cast-iron body Sates 25 80 90 
Insulating compounds . 30-100 20-67 22-75 Casks, barrels. 
Insulating material, hemp 
DD ac athe iagecasmaca 12 167 187 
Insulators, joint.......... 75 27 30 Boxes 
Lamp guards, nested....... 25-30 67-80 75-90 Nested 
Lamp guards, not nested... 7-10 200-286 224-320 
Lamp sockets, for electric 
NE as cos ewig pins 34 59 66 
Lightning arrester, electric. 20 100 112 5-gal. carboy, 13 by 15 
by 31 in.; 10-gal., 19 
vy 21 by 35 in.; 15- 
gal., 20 by 21.5 by 46 
in. 
Ovens, electric. .......... 12 167 187 
Pike poles............... 20 100 112 Bundles, three or six, 
usually six; package 
of six is 4in. by 6in. 
by 14ft. 
Radiators, electric........ 13-18 11-154 124-172 
Rectifier bulbs........... 6 333 373 Slatted box. 
Rheostats 25 80 90 
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Weight Space Space 
per er per 
Cubic Short Long 
Foot. Ton Ton How Packed for 
Commodity Lb. Cu. Ft. Cu. Ft. Shipment 
Stoves, electric disk heaters 35 57 64 
Stoves, electric si 5-35 57-400 64-448 
Stoves, electric hot plates. . 19 105 118 
Tape, insulating... : 38-42 48-53 53-59 
Telephone’ cable, _lead- 
covered, with jacks at- 
ONE. fo -Siu ee ceases 20 100 112 Package, 44 by 44 by 
23 in. 
Telephone, transformers or 
loading coils.......... , 60 33 37. Average weight, 111 Ib. 
Transformer cooling coils, 
NE 5 os Sa tare: 30 67 75 Weight, 200-500 lb. 
Transformers, telephone... 55 36 4) 
Wire, aluminum, bare... 65 31 34 Boxes, casks, coils, 
reels. 
Wire, aluminum, insulated. 50 40 45 Boxes, casks, coils, 
reels. 
Wireless-telegraph equip- 
MEE soc nGurae stances 24 83 93 * 





* Total space required, 86 cu.ft.; packed as follows: One case, 20 by 20 by 33 
in.; one case, 30 by 20 by 10in.; one crate, 30 by 30 by 48in.; one bundle, 6 in, 
diameter, 13 ft. 6in. long; one case, 36 by 25 by 25in.; one case, 34 by 26 by 18 
in.; one case, 41 by 25 by 19in.; one case, 36 by 34 by 19 in. 





EXPENSES OF JOBBERS 
CONTINUE TO INCREASE 


Character of Sales Changes, with Socket Appliances 
Such as Vacuum Cleaners and Sewing Machines 
the Leading Feature 


Now that one-third of 1919 is gone, jobbers are begin- 
ning to review the situation for the year with reference to 
their 1918 business. In some quarters the volume of busi- 
ness is reported to be practically the same as in 1918. 
These jobbers point out, however, that expenses of doing 
business are continuing to increase, largely on account of 
the fact that increases for labor were not made all at 
one time. Jobbing profits are not so high as they were 
last year, and of course as there are price changes stocks 
on hand must be depreciated. Other jobbers report that 
the volume is not quite so high as it was last year. All 
agree that the character of the business has changed con- 
siderably, from one in which construction materials were 
the leading feature to one in which specialties are of prime 
importance. Every one reports the market on vacuum 
cleaners, washing machines, sewing machines and devices 
of this type to be excellent. 

Architects are busy for the first time in many months. 
Contractors who have not been buying at all are again 
becoming customers. Spring construction of pole lines by 
central-station companies is opening up in good shape. In 
the building construction field there appears to be more 
hesitancy than in any other line. The building permits do 
not appear to be a true index to business conditions in this 
field, as the situation stands now. Permits to a large 
amount have been taken out, but apparently after the per- 
mits are received and bids are solicited on construction 
material the prices which are quoted deter the actual start- 
ing of construction work. 


WAR DEVELOPMENT WORK 
OF THE MANUFACTURERS 


Many of the Articles Which Were Exhibited Recently 
at Washington Are Sure to Find a 
Market in Peace Times 


That American manufacturers of electrical goods played 
no small part in the winning of the war through the de- 
velopment of apparatus and equipment has been known. 
Some indication of the extent of this development work was 
given at the exhibit of the Bureau of Standards, Washing- 
ton, under the auspices of the American Physical Society. 

Sixteen electrical manufacturers had special exhibits, and 
products of other electrical manufacturers were included 
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in the various government department exhibits. Most of 
the elcctrical exhibits related to some phase of radio work. 
There were, in addition, field-signaling equipment, both tele- 
phone and other, gun lamps and a few industrial devices. 

Developed essentially for war, a great many of these 
devices are sure to find their way into peaceful occupa- 
tions. Already some of the manufacturers are trying to 
find some commercial outlet for these developments. In 
radio-telegraphy and radio-telephony, the use of which is 
expected to expand rapidly, virtually all of the war radio 
developments will probably find a commercial outlet. Some 
of the devices, on the other hand, have of course none but 
a war use. 

Among the manufacturers with special exhibits were the 
Automatic Electric Company, James G. Biddle, Brown In- 
strument Company, Dubilier Condenser Company, Inc., 
General Electric Company, A. H. Greve & Company, Her- 
man A. Holz, International Radio Telegraph Company, 
H. W. Johns-Manville Company, Leeds & Northrup Com- 
pany, Manhattan Electrical Supply Company, Nela Re- 
search Laboratory of the National Lamp Works of the 
General Electric Company, Roller-Smith Company, Stand- 
ard Scientific Company, Western Electric Company, Inc., 
and Westinghouse Lamp Company (engineering depart- 
ment). 


METAL MARKET SITUATION 


Stcel Market Again Becomes Open—Copper Stronger 
with Better Outlook 


The Industrial Board of the Department of Commerce, 
created about two months ago by the President, has ceased 
to exist. Secretary Redfield has announced the acceptance 
of the resignations of Chairman Peek and the entire board 
following a meeting on May 8 of steel interests with the 
Railroad Administration. At this meeting no agreement 
was reached on steel prices and an open market resulted. 

Some steel interests are holding to the steel prices ap- 
proved by the board several weeks ago, while other com- 
panies are reported as shading these prices to keep their 
mills in operation. 

Copper has strengthened. The quoted price is 16 cents. 
Several of the large selling agencies have done business 
at this price for May, June and July deliveries. Sales 
since the first of May for home account have been esti- 
mated at an average of 1,000,000 lb. a day with indications 
of further improvement. This seems to be in line with an 
increase in sales of structural steel. 

For the foreign copper market, it is reported that Eng- 
land, with her already large stocks, has purchased wire 
bars and Spain is reported in the market for 5,000,000 Ib. 
of the metal. 


NEW YORK METAL MARKET PRICES 


— May 6—~ —May 13—. 


Copper: ££ s« 4 £& @ «€ 
London, standard spot.............. Ze WY @ 46 5 6 
Cents per Pound Cents per Pounp 
PORE ROME. so dok-edk no tare ccmeamee 15.623 16.00 to 16.25 
PRI cis ks cn dacedekneemes 15.373 16.00 
oc dare hacanee umes rena 14.90 15.373 
WHE OIE ik i ice cz can ae no reReeaa 17.25 to 18.00 17.25 to 18.00 
Lead, that yelee > «oon 5s deck sewed 5.00 5.00 
Antimony....... ee eee re 7.123 7.123 
PO MIRO oie 6 div hs ieee saeaees 40.00 40.00 
Sheet zinc, f. o. b. smelter............. 10.00 10.00 
Spelter, spot..... cu ite en wens on 6.35 6.40 
eta cicewetrandarr ses eae Govt. price 72.50 Govt. price 72.50 
Aluminum, 98 to 99 per cent.......... 31.00 to 33.00 32.00 





OLD METALS 


Cents per Pound Cents per Pound 


Heavy copper and wire................ 13.50 to 14.00 13.50 to 14.00 
I NS fia der acickte aie ieee ees 7.50to 8.00 7.50to 8.00 
WU IN Ce Accused eceean acess ps 6.50to 7.00 6.50to 7.00 
Be NI a Sood Bauman sactweke 4.00to 4.25 4.25to 4.37} 
GU IIS Siw obs eek eexeee wie 4.00 to 4.25 4.00to 4.25 
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THe WEEK 


IN TRADE 





open market for iron and steel is a favorable factor 
for still greater activity. 

Prices are very steady, and there appear to be no indi- 
cations of any early breaks. New building is increasing, but 
the big volume of electrical business is coming from small 
jobs that the war held up. 

Collections are holding up well from all directions. 


oven booked are getting larger right along. The 


NEW YORK 


Conditions in the jobbing trade seem to be holding their 
own. Some jobbers report that May is opening up better 
than April, while others find no appreciable increase. 

The market continues strong in flexible armored con- 
ductor, but the supply is still short. Transformers and 
feeder regulators of the distribution type, meters and light- 
ning arresters are finding an increased market and this 
leads to the belief that central-station purchasing is becom- 
ing more active. This is strengthened by the report from 
a cable manufacturer showing recent orders for power 
cable for central-station distribution circuits. 

Manufacturers and jobbers are strong in their opinion 
that the successful completion of the fifth and last Liberty 
loan will remove one of the deterrent factors from 
the new building industry. The necessity of the money- 
loaning institutions holding off on loans for new construe- 
tion is passed because of the public’s response to the 
government’s appeal. The order for ihe convening of 
Congress this month and the end of the peace conference 
in sight are also stabilizing factors in industry. 

RUBBER-COVERED WIRE.—Change in base by one 
manufacturer from 18 cents to 19 cents is the only develop- 
ment in the market. The 20-cent base still holds. An 
excellent movement for wholesale stocks is reported 
locally. 


MOTORS.—An increasing number of orders for large 
motors has been reported by one manufacturer. Motors 
for the textile industry have been finding an increasing 
market. Fractional-horsepower motors are continuing in 
high demand. The market for motors around 5-hp. and 
10-hp., two-phase and three-phase and also direct-current, 
appears to be especially favorable. Stocks are gradually 
building up, although frequently a large portion of a car- 
load is sold before delivery. 

BELLS.—An increase in demand has been noted due 
probably to the increase in home building which is under 
way in different sections of the country. 

ATTACHMENT PLUGS.—Large orders are coming 
through, principally from manufacturers of fixtures and ap- 
pliances. 

TRANSFORMERS.—tThere has recently been found con- 
siderable movement in _ distributing transformers in 
capacities from 1 kva. to 100 kva. Stocks are in general 
becoming better. 

LIGHTNING ARRESTERS.—Although this is the season 
for arresters and sales have been good, it appears that the 
market is going to extend over a longer period than 
normally. One manufacturer has stated that his company 
will make no price reductions during the present season 
unless conditions change to a considerable extent. 

METERS.—There have been reported slightly increasing 
sales of integrating watt-hour meters. Stocks are sufficient 
for anticipated needs. 

REGULATORS.—Feeder regulators are selling better. 
In fact, for some time there has been virtually no business 
in this line. 
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HEATERS.—tThe unpleasant weather of the early part 
of the week just past has caused a slight movement in 
heaters. 

CONDUIT.—The market for rigid conduit has been 
rather quiet of late. There have been no price changes, 
and jobbers have sufficient stocks to carry along at present 
needs. 


CHICAGO 


Manufacturers in the Middle West seem to be taking a 
very decided attitude toward what they consider unreason- 
able demands of labor. It was reported last week that an 
electrical manufacturer in Wisconsin closed his plant when 
demands he considered unreasonable were made. This week 
a similar situation at Toledo, affecting 16,500 men and 
women, has developed at the plants of the Willys-Overland 
company, the Auto-Lite company and other affiliated organ- 
izations. 

The building permits taken out in Chicago this week total 
$1,366,700. Prices in general in the trade have shown no 
change. 

Business with the jobbers continues about the same in 
volume, the central stations, telephone companies and 
dealers being among the heavier buyers. Central stations 
and dealers are buying large quantities of household de- 
vices, while central stations and telephone companies are 
purchasing some construction materials. The market for 
farm appliances still continues good. The telephone situ- 
ation has been somewhat improved by the ending of the 
receivership of the Central Union Telephone Company. 

The campaign for the Liberty loan has also retarded 
business somewhat. This, taken together with the fact that 
in honor of Chicago’s home regiment, the 149th Field 
Artillery, a full holiday was observed, was the principal 
local factor affecting business. 

COPPER WIRE.—tThere has been no change in the price 
or in the state of demand locally. Rubber-covered base is 
still 20 cents and the demand is fair. 


IRON CONDUIT.—tThere is a fairly light demand for 
conduit with the price holding steady. 

ELECTRIC RANGES.—While in past years major range 
activities have been thought of in connection with the Far 
Western States and in connection with the utilities in 
Boston, Minneapolis, St. Louis and Texas, there is at 
present a considerable range activity in the Southeast. 
This is based on careful cumulative work that has been 
done quietly during the past two years, in which time about 
2000 ranges have been placed in this territory. 

DISHW ASHER.— Information is being collected as to 
the possibility of success in marketing through the elec- 
trical trade a dishwasher which will retail at $250 to $300. 

FARM-LIGHTING PLANTS.—Another manufacturer 
has come on the market with a farm-lighting :lant to sell 
through the electrical jobber and the electrical dealer. His 
plan is to sell to the jobber at a price which will make it 
possible for the jobber to conduct local publicity campaigns 
and to give the dealer a fair margin of profit in addition. 
Two jobbers in the Northwest have already contracted for a 
total of 2200 plants. Virtually all of the farm-plant manu- 
facturers in the Middle West are interested in getting 
agencies to handle their products in foreign countries. Dis- 
counts around 40 per cent off list are quoted. 

HEATING DEVICES.—The market is off on electric 
irons, toasters and the like just now, but the situation is 
not discouraging. Central stations have not been pushing 
these devices. However, the real months for iron cam- 
paigns are yet to come and are expected to bring the 
volumes back to normal. Manufacturers are convinced that 
prices are not the cause of the lesser volume. 


CEDAR POLES.—Cedar poles are moving very actively 
in this territory. H. M. Byllesby & Company have bought 
poles for a 95-mile line, and the Indiana Traction Company 
bought fourteen carloads within the last week or ten 
days. Other concerns are buying in similar quantities. 
Some pole producers state that they have already done 
more business this year than they did during the entire 
year of 1918, excluding the government business. 
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LINE HARDWARE.—Apparently the builders of trans- 
mission lines are not favoring special construction material 
in high-tension line work so strongly this year. 

WASHING MACHINES.—The washing-machine fac- 
tories of the country still continue to report sales booked 
many months in advance. It is stated that wringers are 
the neck of the bottle on production. If the production of 
wringers could be increased, it is probable that more wash- 
ing machines could be built in existing factories. It seems 
almost certain that there will be a wringer shortage when 
some of the larger factories now under construction or 
contemplated get into full production unless additional 
wringer-production capacity is provided. Prices on wring- 
ers show an increase of $1.50 each. 


BOSTON 


Trade maintains about the same volume as last week, 
business being particularly active in upper Connecticut. 
Prices are holding firm, and collections are still somewhat 
slow. With the passing of the Victory loan campaign to a 
successful termination conditions are expected to improve 
rapidly. Building operations are gradually increasing, 
though far from satisfactorily in view of the demand for 
homes. 

Deliveries are well maintained and stocks are easily 
replenished Both manufacturers and jobbers have begun 
to buy somewhat more freely of raw materials and finished 
products respectively. Labor conditions in the electrical 
field are quiet. Contractors are actively engaged on small 
jobs, and a large amount of repair work is being handled. 
An instance of this is indicated in the fact that one electrical 
contractor in central New England is buying supplies from 
a local jobbing house at the rate of $4,000 a week. 

FIXTURES.—A fair demand exists, notwithstanding the 
lateness of the lighting season. Here and there new stock- 
ing is being done. 

FANS.—Little movement has yet occurred, but a tend- 
ency to “play up” the smaller sizes can be seen. The stage 
is set for rush business, but the ability of local stocks to go 
through the season appears dubious. 

PORTABLE LAMPS.—A gratifying demand is main- 
tained, and standardized, low-priced equipment is selling 
rapidly. 

SCHEDULE MATERIAL.—Factories are buying more 
raw materials and the jobbers are sending in more orders. 
A representative manufacturer is increasing his labor ac- 
count by taking on desirable employees. Full-time oper- 
ation is noted. Foreign business is reported quiet, with 
the exception of Belgium. Factory stocks are increasing, 
and trade in the Middle West is said to be better than in 
the East. 

MOLDED INSULATION.—The market is active, with 
substantial orders from the automobile and airplane makers. 
Foreign trade shows signs of life. Prices are firm and 
likely to remain steady. 

FUSES.—The jobbers are probably considerably under- 
stocked. Fuse prices are at rock bottom, according to well- 
advised opinion. The market is dull and the factories 
are prepared for a building boom. 

WASHING MACHINES.—The good work of taking 
orders keeps on, and an amazing demand for these equip- 
ments as well as for vacuum cleaners is noted. In ap- 
pliances of this charcater a splendid momentum has been 
gained and the retailers are very active. The jobbers are 
hard pressed to supply the demand. 


SIGNS.—Sign designers and manufacturers are making 
up for time lost in the restricted days and nights of the 
war period The lamp situation is greatly improved. Quite 
a demand for special illumination arises in connection with 
various patriotic causes, especially in the larger ceters. 


ELECTRIC REFRIGERATING EQUIPMENT. — The 
volume of business is so large that the accumulation of 
factory stocks is almost impossible. Raw material is ample 
in supply. Prices are firm. Good deliveries are being 
secured on motors for this class of equipment. 
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ATLANTA 


The general trend of business is upward, and almost all 
lines in the electrical field continue active. The financial 
situation in this section is satisfactory. The banks appear 
to be in a position to take care of all legitimate require- 
ments. The buying of lumber continues about equal to the 
output. Greatly increased activity has been noted in the 
real estate field A number of sections report a shortage 
of common labor. The output of pig iron shows a marked 
decrease, and only 50 per cent of the furnaces in the Birm- 
ingham district are active at this time. Of the twelve 
army camps sold by the War Department this week, com- 
prising mostly National Guard camps, seven were in the 
Southeast. 

ELECTRIC SIGNS.—Manufacturers report a_ gradual 
increase in business, which has come back slowly since the 
lightless night program. Prices remain fairly steady, ex- 
cept for a slight advance on special types Shipments are 
much improved. 

FUSES.—Retail sales are well up to normal. Refillable 
fuses appear to enjoy an exceptional trade. There has been 
no change in price lately, and deliveries are prompt. 

DRY BATTERIES.—Retail prices are steady at 55 cents 
and wholesale at 36 cents. The volume of business has 
slowed up considerably. Jobbers anticipate a price reduc- 
tion soon and are not stocking heavily. Shipments from 
factories are good. 

CONDUIT.—An improvement in business is noted. Ship- 
ments from Eastern points are excellent and prompt de- 
liveries are being made from local stocks. 

BELL-RINGING TRANSFORMERS. — Jobbers are 
enthusiastic over the future outlook for these, and where 
they placed orders in lots of 100 during the early part of 
the year orders now call for quantities of 500. Factory 
facilities have improved. 

WIRE.—Both weatherproof and rubber-covered are mov- 
ing briskly, and Southeastern stocks are ample to take care 
of current requirements. Weatherproof base is 18 cents and 
rubber-covered 20 cents. 

BELLS AND GONGS.—tThis line has about passed 
through its dormant period, and reports from jobbers and 
dealers indicate that business is slowly improving. Apart- 
ment-house construction and a 5 per cent reduction this 
week have stimulated trade. Shipments are prompt. 

VACUUM CLEANERS.—Steady prices and prompt de- 
liveries from local stocks have materially tended to acceler- 
ate sales, and jobbers report a steady increase over the 
early spring months when trade was supposed to be at its 
height. 

NON-METALLIC CONDUIT.—The last two months have 
witnessed a decline of 40 per cent from war prices. The 
demand is fairly constant; factory shipments are good, but 
local stocks are low. 

WASHING MACHINES.—Sales are active. Jobbers are 
coéperating with dealers and central stations in campaigns 
throughout this section. Every one is doing a good business 
and ovtimism prevails. Car-load shipments are moving 
without difficulty. 

MINIATURE LAMPS.—The call for all sizes is insistent, 
and the total volume of sales shows a steady increase. 
There has been no change in price lately. Manufacturers 
have absorbed the 5 per cent federal tax. Jobbers report 
that 85 per cent of their sales are for automobiles and the 
rest for flashlamps. Shipments are normal. 





SEATTLE—PORTLAND 


Seattle jobbers as a whole report business during the past 
week very slow, owing to the Victory Liberty Loan drive, 
scarcity of business building and uncertainty prevailing in 
steel shipyards regarding cancellation of existing contracts 
and awarding of new contracts for vessels calling for 
revised specifications. It is unofficially reported that the 
government may lift the embargo on construction of steel 
vessels for foreign account. If this is done, an enormous 
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increase in the volume of sales from jobbers to yards will 
be noted immediately. At present both yards and supply- 
ing-industrial plants persist in hand-to-mouth buying. 
Seattle retailers state that business during the past week 
shows a considerable increase over the past two weeks. An 
increase in the sales of wire, wiring devices, lamps, fixtures 
and household appliances is reported by several of the 
largest dealers. This is due to the residence-building 
campaign, which is daiiy growing in momgntum. Collec- 
tions are good, especially in Seattle and Sound cities. 
Rural communities contiguous to Seattle report a bit slower 
collections. Collections from the government are prompt. 

Sales of cord, lamp adjusters and house-wiring devices 
are increasing. Stocks are in excellent shape. There was 
a slight drop in price this past week. Telephone and tele- 
graph apparatus is being sold for maintenance work only. 
Expected extensions and betterments have not materialized 
to date. Stocks are in good condition. Pole-line material 
is quiet at present, although a movement has been expected 
for some time. Jobbers have good stocks, but extensions 
to central-station service are being held back. Prices 
show no change. 

Farm-ligting-plant sales during the past two weeks show 
an increase, particularly in eastern Washington and eastern 
Oregon. Stocks are in good condition and prices remain 
about the same. Washing machines, vacuum cleaners, 
irons and sewing machines are moving very well. 


SAN FRANCISCO 


The long-expected building boom is under way. Work 
has been started on the three-million-dollar power plant 
of the Sierra & San Francisco Power Company about 50 
miles above Fresno, and the State Railroad Commission 
has just authorized the Great Western Power Company to 
issue $6,000,000 of bonds. A 40,000-kw. hydraulic plant for 
the latter company will be shortly begun. 

General business conditions are good, and the feeling of 
uncertainty has been dispelled by the assurance of the 
Emergency Fleet Corporation that the state shipyards 
would not be dismantled. Credits and collections are good. 
Local stocks are excellent, and the time of shipment from 
the East and the time taken by Eastern factories to fill 
orders show favorable contrasts to the records of last year. 

LAMPS.—Deliveries are good and in better proportionate 
shape than the demand, which has slacked off. 

FANS.—An excellent season is predicted because of bet- 
ter factory deliveries and better salesmanship than last 
year. The fan is a recognized export item, and seasonal 
orders from that source are to be counted upon. Some 
complaint has been made about this season’s prices, but the 
demand and the recognition of higher cost factors will 
sweep over this objection. 

SWITCHES.—California, with its particular laws for the 
protection of motor-driven machines, has been a fruitful 
field for the sale of protected switches for several years. 
The completion of an inspection system should intensify 
this demand. Prices have been fairly constant for several 
months. Projected range campaigns will create a con- 
siderable demand for double-throw switches for separate 
control of ranges and water heaters. 

INSULATING MATERIAL.—A new price schedule on 
fiberoid is announced, it being graded in such a way that 
the larger sizes mark a 10 per cent increase and the smaller 
sizes a slight decrease. 

RUBBER-COVERED WIRE.—No. 14 single-braid solid 
has taken a slight stabilizing increase, but certain we!'- 
qualified authorities maintain that wire prices will be very 
constant for at least six months and that the peak of the 
demand for house-wiring sizes will be reached within the 
next three months and will be enormous. 

LEAD-COVERED WIRE.—Certain small duplex lead- 
covered cables, previously reported as having considerably 
increased, have been restored to their old level, the advance 
having been due to the misinterpretation of a scale of fac- 


tors used in figuring. Excellent lead-covered stocks are 
carried in San Francisco. 








Current Prices of Electrical Supplies 





New York and Chicago Quotations 


HE prices quoted are those prevailing in standard 

packages of specified lots on apparatus and appliances 

in Eastern and Middle West markets at the beginning 

of business on Monday of this week. They are in all cases 

the net prices or prices subject to discounts from standard 

lists of contractors, central stations, dealers and others en- 
gaged in the resale of such goods. 

Prices in Southern and other nearby markets will rule 
about the same as those in the Middle West, although slight 
modifications to cover increased freight and local demands 
should be expected. In the Far West and on the Pacific 
Coast the prevailing prices are naturally higher, covering 
as they must increased freight and the necessity of larger 


stocks with increased interest and warehouse charges on 
account of the distances from sources of supply, infrequent 
turnover of stock and uncertainty as to delivery of goods in 
transit. 

Moreover, the Far West presents a wide variation 
in demand due to a small population spread over a wide area 
in agricultural and mining communities, as contrasted with 
the denser population of the East and Middle West, their 
nearness to the sources of supply, the more frequent turn- 
over in stocks and the constant demands which arise in in- 
dustrial centers. Price variations may be due to difference 
in grade of products of different manufacturers, to local 
conditions, or to both. 








ARMORED CONDUCTOR, | FLEXIBLE 
STEEL 


Single-Conductor 


List per 
B. & S. Size 1000 Ft. 
No. 14 solid . ... $61.00 
No. 12 solid sce Or 71.00 
No. 10 solid Sateaie +06 ag ate ees 90.00 
No. 8 solid iswieeaes 106.00 
SE MEM cb skins 0 | tte eRe 145.00 
No. 10 stranded......  .. 1... ee 95.00 
No. 8stranded...... ..  ........... 115.00 
No. 6stranded...... ©. .......... 160.00 
No. 4stranded.... cape ckkamwguleee 205.00 
No. 2stranded....... 0 6... cea 266.00 
No. | stranded..... iGS 4% 35 sea weY 315.00 

T win-Conductor 

PSOE MNNEE coos kano sda paldu wee ewwnnes 104.00 
No. I2solid.................00 cece eee 135.00 
No. 10 solid stein tse) swe Gules ss alae 185.00 
No. 8stranded......................4.- 235.00 
De MOMENI oi acct eeaceecvaesees 370.00 
ee; INTs 65505-0062 Kee eed 6 seeteens 575.00 


NET PRICE AND DISCOUNT PER 1000-FT.— 


NEW YORK 
Single-Conductor 
No. 14 Solid 
Less than coil.... +10% to 20% 
Coil to 1000 ft......... List to" 25% 
No. 12 Solid 
Less than coil................4. + 10% to 20% 


Coil to 1000 ft. List to 25% 


Twin-Conductor 
No. 14 Solid 

+10% to 20% 

List to 25% 

No. 12 Solid 

+10% to 20% 

List to 25% 


Less than coil.... 


Coil to 1000 ft.. 


Less than coil.... 
Coil to 1000 ft.. 
DISCOUNT—CHICAGO 


Single-Conductor 
No. 14 Solid 


Less than coil..... +20% 
Coil to 1000 ft........ List 
No. 12 Solid 
Less than coil..... +20% 
Coil to 1000 ft.. List 


Twin-Conductor 
No. 14 Solid 


Less than coil..... $115.00 
1Soll to TORO fb... cia cc cee vines 100.00 
No. 12 Solid 
| +20% 
Coil to 1000 ft........ List 


ATTACHMENT PLUGS 


List ranges from $0.22 to $0.30 each. 
Standard packages from 100 to 250. 


DISCOUNT—NEW YORK 


Less than 1/5 std. pkg +20% 
1/5 to std. pkg eats List 
Std. pkg hae ose eb 15% 


DISCOUNT—CHICAGO 


Less than 1/5 std. pkg. +30% to List 


1/5 to std. pkg...... +5% to 20% 
Btd. pkg........ ae 18% to 36% 
BATTERIES, DRY 
NEW YORK 

No. 6 No. 6 
Each Net Regular Ignitor 
Less than 12..... $0. 45—$0. “ $0. =? = 
12 to 50.... “ea 
50 to barrel...... 35— 36 3e— 37 
Barre! lots. 32— .329 33— .339 


1062 


BATTERIES, DRY—Continued 


CHICAGO 
No. 6 No. 6 
Each Net Regular Ignitor 
Less than 12.. $0.45 $0.45 
12 to 50..... 38 38 to $0.39 
50 to barrel... 35 to $0.362 33 to .342 
Barrel lots.... .326to .332 326 to 342 
CONDUIT, METALLIC FLEXIBLE 
List per 
Size, In Ft. per Coil 100 Ft. 
Fach sia ean eee eiee eee 250 $5.00 
Peneis wGupeawnstenwe cat 250 7.50 
IR icc aiau 6 suaha aiwin ae ew ce ele a 100 10.00 
Ds xccsiennae svg bene s sere 50 13.00 
1 50 21.00 
BE ka dete aseedup pean 50 26.00 
OO Gena Moos ay aasee Reese 25-50 35.00 
EY £4Giinesederindtioetexae 25-50 45.00 
EP: kckoswwawe sre cleus RAG aaa 25-50 52.00 


NET PER 1000 FT.—NEW YORK 


Less than Coil Coil to 1000 Ft. 
{. single trip $75.00 $63.75— 69.75 
-in. double strip 75.00— _ 50 72.00— 75.00 
}-in. single strip 00.00 85.00— 93.00 
j-in. double strip 100 00— 110 00 96. 00—100. 00 


NET PER 1000 FT.—CHICAGO 


Less than Coil Coil to 1000 Ft. 
$75.00 $63.25 to $63.75 
3-in.doublestrip 78.25to$78.75 71.25 


3-in. single strip 100.00 75.00to 85.00 
h-in. double strip 105.00 93.00to 95.00 


j-in. single stri 


CONDUIT, NON-METALLIC FLEXIBLE 


List per List per 
Size, In Foot Size, In. Foot 
Yo $0. 053 1 $0.25 
} .06 14 33 
Pee ere .09 | Serre 40 
Di icceuntaes ders 4 i eee 47 
Do icieis hed isre aie 15 2 . 55 
Dg isasea 18 Rs 5-2 rca ian .65 


NET PER 1000 FT.—NEW YORK 


Less than $15 to $60 $60 to $150 
$15 List List List 
ys-in.— $25.00 $18.00 $16.00 
}-in.— 30.00 19.50 17.50 
NET PER 1000 FT.—CHICAGO 
Less than $15to $60 $60 to $150 
$15 List List List 
Fs-in.— $60.00 $30.00 $26. 00-26.50 
}-in.— 65.60 32.00-32.50 29.00 


CONDUIT, COUPLINGS AND ELBOWS, 
RIGID IRON 


Card No. 40 


Conduit, List 
Size, In. per Foot 


Rahat dedis 5 a0tig centre ose eared ee 
} ee 


mica aime on) 
oO 
ao 
feet 


ree 
nN 
w 


we 
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CONDUIT, C COUPLINGS AND ELBOWS, 
RIGID IRON—Continued 





Size, In. Couplings, List Elbows, List 
eee $0.05 $0.19 
i . 06 oe 
Per hee, a aie aticiatets .07 sg 
; “10 125 

1 ay can 

ia aris ih di ae ar co S% mS -45 

i 21 50 

Bes cals iane Gu agate .28 1.10 

| ae .40 1.80 

3 .60 4.80 


DISCOUNT—NEW YORK 


tin.to fin. } in. to 3in. 


Less than 2500 lb.... 4% to 12.1% 6% to 14.1% 
2500 to 5000 Ib.. 9°, to 15.1% 1% to 17.1% 


(For galvanized deduct six points from ahove 
discounts.) 


DISCOUNT—CHICAGO 


} to 3 In. i to 3 In. 
Less than 2500 tb. +3% + 1% to 2% 
2500 to 5000 Ib. +1% to 2% +4% 


(For galvanized deduct six points from above dis- 
counts.) 


FLATIRONS 
NEW YORK 
List price... .. $7.00 to $7.50 
NEE 55 =. 55 «ee aatehen teen '% 
CHICAGO 
OE ee $6.35 to $7.50 
ROOM 6.6. civ nndweaens 6 sincerace-s I% to 30% 
FUSES, INCLOSED 
250-Volt Std. Pkg. List 
3-amp. to 30-amp.......... 100 $0.25 
35-amp. to 6@amp.......... 100 an 
65-amp. to 100-amp........... 50 .90 
110-amp. to 200-amp snh.oten 25 2.00 
225-amp. to 400-amp........... 25 3.60 
450-amp. to 600-amp.......... 10 5.50 
600-Volt 
3-amp. to 30-amp.......... 100 $0. 40 
35-amp. to 60-amp....... . 100 . 60 
65-amp. to 100-amp......... 50 1.50 
110-amp. to 200-amp.... eis 25 2.59 
225-amp. to 400-amp........... 25 5.50 
450-amp. to 600-amp........... 10 8.00 
DISCOUNT—NEW YORK 
Less than 1/5 std. pke. pig Sanh 30% 
1/5 to std. pke. cm 41% 


DISCOUNT—CHICAGO 


Less than 1/5 std. pkg. ete at 30% 
1/5 to std. pkg. . 40% to 41% 


FUSE PLUGS 
3-Amp. to 30-Amp. 


NEW YORK 
Per 100 Net 
Less than 1/5 std. pkg $6.00 to $8.75 
Ufo NG NE os sso cakes 5.50to 7.00 


Standard packages, 500. List, each, $0.07 


CHICAGO 
Per 100 Net 
= than 1/5 std. pkg.. $8.00 
| 1/5 to std. pkg. . 7.00 


Standard packages, 500. List each, $0.07 
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LAMPS, MAZDA OR TUNGSTEN 
110 to 125 Volts 


List 
Regular, Clear: Std. Pkg. Each 
10 to 40-watt—B............ 100 $0.35 
60-watt—B........ 100 .40 
SND obra vic CaN dames 24 85 
75-watt—C 50 .70 
100-watt—C.. ........... ceca 24 1.10 
200-watt—C 24 2.20 
300-watt—C.......... 24 3.25 
Round Bulbs, 34-in., Frosted 
15-watt—G 25 50 -60 
25-watt—G 25 50 . 60 
40-watt—G 25 50 -60 
Round Bulbs, 3}-in., Frosted: 
60-watt—G 30 24 . 82 
Round Bulbs, 4}-in., Frosted: 
100-watt—G 35 24 1.15 
DISCOUNT—NEW YORK 
Less than std. pkg........ List 
Std. pkg 10% 
DISCOU NT—CHICAGO 
Less than std. pkg......... List 
Std. pkg..... 10% 


LAMP CORD 


Cotton-Covered, Type C, No. 18 


NEW YORK 
Per 1000 Ft. Net 


$35.01-$35.18 


Less than coil (250 ft.).... 
Se 25. 94- 29.17 


Coil to 1000 ft 
CHICAGO 
Per 1000 Ft. Net 


$30. 00—$36. 00 


Less than coil (250 ft.)..... 
5 21.00— 27.00 


Coil to 1000 ft 
LAMP GUARDS, WIRE 

Standard packages from 50 to 150 

NEW YORK 

Net per 100 $29.70 to $33.0C 


CHICAGO 


Net per 100 $33.00 
OUTLET BOXES ss 
uist 
Nos. per 100 
10I—A, A 1}, 48.C., 6200, 320..... .. $30.00 
102—B.A., 6200, S.E., 300, A.X., 14, 45S... 30.00 
165-47 A.., F, Ses OE: si veccccn 25.00 
106—F.A., 7,C.S., 13,3 R 20.00 
DISCOUNT—NEW YORK 
Black Galvanized 
Less than $10.00 list. ..... 26%-38% 20%-33% 
$10.00 to $50.00 list 36% - 47% 310% -439, 


DISCOUNT—CHICAGO 


Black Galvanized 
Less than $10.00 list... 20%-32% 0%-27%, 
$10.00 to $50.00 list. 30%-40% 20% -35% 

PIPE FITTINGS 
DISCOUNT—NEW YORK 
Leen Uhest 0/3 GE. OM: o6kis ec ices weds. 10% 
O/S CG GE WON ieccaniwins os in Sen Swe cs 20% 
Std. pkg 30% 
DISCOUNT—CHICAGO 

Less than 1/5 std. pkg is 10°; 
1/5 to-atd. phe. ........ iS 20% 
Std. pkg.. ‘ 30° 


PORCELAIN CLEATS—UNGLAZED 
Two and Three Wire 


NEW YORK 
Per 1000 Net 


$15.00 to $22. 40 
12.08 to 15.35 
List per 1000, $21 to $34 


Less than 1/5 std. pkg 
1/5 to std. pkg 
Standard package, 2200. 


CHICAGO 
Per 1000 Net 


$21. 00-$24. 15 
17. 85- 21.00 
$20.00 


Less than 1/5 std. pkg... 
1/5 to std. pkg. .. 
Standard package, 2200. List per 1000, 


eee I 
————ooE 
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PORCELAIN KNOBS 


NEW YORK 


Per 1000 Net. Std. Pkg. 3500. Std. Pkg. 4000 
54 N.C.—Solid Nail-it—N.C. 
Wy than 1/5 std. pkg$13.60-$15.00 $22. 00-$22.40 
1/5 to std. pkg 10.50- 11.20 15.35- 18.00 


CHICAGO 


Std. Pkg. 3500. Std. Pkg. 4000 
54 N.C.—Solid Nail-it—N.C. 

Less than | /5 std. pkg wit 00-$18.40 $32. 00-$36. 80 

1/5 to std. pkg 11.50- 16.00 27.20— 32.00 


Per 1000 Net. 


SOCKETS AND RECEPTACLES 


Std. Pkg. List 
j-in. cap key and push sockets... 500 $0. 33 
}-in. cap keyless socket 500 30 
}-in. cap pull socket 250 . 60 
DISCOUNT—NEW YORK 
Lome hide 0 /S te Bee... .. «5 os acne scenes +20% 
1/5 to std. pkg List 
DISCOU NT—CHICAGO 
Less than 1/5 std. pkg. List 
1/5 std. pkg List to 10% 
SWITCHES, KNIFE 
250-Volt, Front Connections, No Fuse 
High Grade: 
30-amp. S. P.S. T........ $0.80 
ae. a oS re : 
100-amp. 8. P. S. T 4.29 
200-amp. 8. P.S T 3.48 | 
DUG Ue En wihecdanees scene ces 5.34 | 
PS EE Se Bors « pen esedaneenatead 1.20 | 
oe a ae ee ee 1.78 
SONI Or Ee, Sees nue Sh ees ae kes 3.38 
DPC ERS ER. 2+ 5 «ckthaasomues Maden: 5.20 
Pen Se PE. ; . incwad eae teae dene eis 8.00 
DE Mae 6 os nate We aR 1.80 
a oe SS ee ee ee eee 2.68 
Rees FO. ST, Sasa. we ean ais 5.08 
sees FF -See, 3G cvkina denn teaee usm s 7.80 
pees 3.2. S22... cacsailetecanteex< as 12.00 
Low Grade: 
30-amp. 8. P. 8S. T $0.42 
60-amp. 8. P.S. T 74 
100-amp. 8. P.S T 1.50 
200-amp. 8. P. 8S. T 2.70 
Eee ee inlen as can deneaeuaaks 68 
Grae Be. FR eset cecrnaeekes woke ¥. 20 
SG UNER Ee. omic. 4 cided dan cideesaccas 2.50 
SUG. Dh PRIOR } e866 sctaewunash cece 4.50 
SO: FE ie a cse. ccGw hana ewee i ceas 1.02 
a ae eee Oy Re Oe ae ea 1.84 
SGraii. SE. Oe ns civ a se akeceates va 3.76 
200-amp. 3 P.S. 1 6.76 


DISCOUNT—NEW YORK 
High Grade 


Dee CURE BOO TIME. 5 os ok ose ke eels +15% 
$10 to $25 list 2% 
$25 to $50 list 5% 
Low Grade 
Less than $10 list +5% 
$10 to $25 list 8% 
$25 to $50 list 15% 


DISCOUNT-—CHICAGO 

High Grade 
+25%+ 15% 
+ 10% to 2% 
+5% to 5% 

Low Grade 
+ 15% to +5% 
2% to 8% 

5% to 15% 


Less than $10 list 
$10 to $25 list 
$25 to $50 list 


Less than $10 lst 
$10 to $25 list 
$25 to $50 list 


SWITCHES, SNAP AND FLUSH 


5-Amp. and 10@Amp., 125-Volt Snap 
Switches 
Std. Pkg List 
5-amp. single-pole 250 $0 28 
5-amp. single-pole, ind 250 32 
10-amp. single-pole 100 48 
10-amp. single-pole, ind 100 54 
5-amp. three-point 100 54 
10-amp. three-point 50 76 
10-amp., 250-volt, D. P 100 66 
10-Amp., 250-Volt Push-Button Switches 
Std. Pkg. List 
10-amp. single-pole 100 $0.45 
1Q-amp. three-way ss... . . wee. 50 70 
10-amp. double-pole 50 70 
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SWITCHES, SNAP AND FLUSH—Continued 
DISCOUNT—NEW YORK 


Less than 1/5 std. ome +20% 
1/5 to std. pkg... List 
Std. pke......-- 15% to 17% 


DISCOUNT—CHICAGO 


Less than 1/5 std. pkg.. 
1/5 to std. pkg. 
Std. pkg 


+20% to list 
List to 10° 
8% to 23% 


SWITCH BOXES, SECTIONAL CONDUIT 


List 
Union and Similar— Each 
No. 155 . staan Ran eek Ota Been a $5.34 
No. 160 Sate <cun a eee 60 
DISCOUNT—NEW YORK 
Black Galvanized 
Less than $2.00 list.. 18%-20% List-—18% 
$2.00 to $10.00 list... 28%—-30% %o—28% 
$10.00 to $50.00 list. 45%,-50% 10%-47% 
DISCOU NT—CHICAGO 
Galvanized Black 

Less than $2.00 list... 25% to 40% 20% to 30% 
$2.00 to $10.00 list... . : oa to 50% 20% to 40% 

$10.00 to $50.00 list.. 25% to 64% 20% to 52% 


TOASTERS, UPRIGHT 
NEW YORK 


List price 


$6.00 to $7.00 
Discount 25% 
CHICAGO 
RS his ecules hs iw eke ee $6. 35 to $7.00 
Discount 20% to 30% 
WIRE, ANNUNCIATOR 
NEW YORK 

Per Lb. Net 

No. 18, less than full specie. $0. > gaa 41 
No. 18, full spools 37 


CHICAGO 


Per Lb. Net 


18, less than full ee ee $0.53 to $0.90 





No. 18, full spools. . . 47 to 64 
WIRE, RUBBER-COVERED, N. C 
Solid-Conductor, Single-Braid 
NEW YORK 

Price per 1000 Ft. Net—— — 
Less than 500 to 1000 to 
Now 500 Ft. 100° Ft. 5000 Ft 
14... . $14. 15-$14.50 $10. 50-$12.65 $10.50-$10 60 
12.. $18.18 18.18 $13.64 
10.. 24.30 24.30 16. 20 
ms 33 12 27. 60 22.08 
6.. 52.50 43.75 35.00 
CHICAGO 
———- Price per 1000 Ft. Net - u 
Less than 500 to 2500 to 
No 500 Ft. 2500 Ft. 5000 Ft. 
14....$17.50-$20.00 $9 50-$15.00 $9.50-$13.00 
12.... 17.50- 21.63 17.55— 21.63 17.55— 18.54 
16.... 24.05- 28.91 24.05- 28.91 21.16—- 24.78 
8.... 33.35- 39.34 33.35— 33.72 29.35— 33.72 
6 52.95- 61.74 46.60- 52.92 46.60- 52.92 
WIRE, WEATHERPROOF 
Solid-Conductor, Triple-Braid, Size 4/0 to 3 Ine. 
NEW YORK 
Per 100 Lb. Ne 
Less than 25 lb $24 00-$29.25 
po) er ee 24.00— 25.25 
50 to 100 Ib 23.00- 23.25 


CHICAGO 


Per 100 Lb. Net 
$23.75 to $35.75 
23.75to 34.75 
23.75to 37.35 


Less than 25 lb... 
25 to 50 Ib. ’ 
50 to 100 Ib 











NEW APPARATUS & APPLIANCES 





A Record of Latest Developments and Improvements 
in Manufacturers’ Products Used in 


the Electrical Field 





Electrically Heated Ironing 


Machine 
Instead of mounting the motor for 
operating the Simplex _ electrically 


heated ironer on the side of the ma- 
chine, the American Ironing Machine 





GREEN-TOPPED PILOT LAMPS PREVENT 
GLARE ON OPERATOR 


Company of 168 North Michigan Ave- 
nue, Chicago, now places it underneath 
the machine where it is quite out of 
the way and where the belt is in no 


danger of getting entangled with 
clothes. This method of mounting cuts 
eff 14 in. (36 cm.) from the length of 


the machine, and thus saves space in the 
Jaundry. Another improvement which 
has been made is the installation of 
pilot lights next to the three-heat snap 
switches controlling the heating units, 
which allows a complete indication of 
amount of heat being used. In the 32- 
in. and 37-in. (81-cm. and 94-cm.) sizes 
of these ironers there is only one heat- 
ing unit but in the 42, 46, 48 and 56-in. 
(106, 116, 122 and 142-cm.) sizes there 
are two, one for each half of the iron- 
ing shoe. This divided heating element 
feature makes for economy in ironing 
small pieces, since only one side of the 
ironing machine need be used. The 
machine has been passed upon by the 
National Board of Fire Underwriters. 


Remote-Control Double-Acting 
Automatic Switch 


A remote-control, double-acting auto- 
matic switch furnished in ratings up to 
15 amp., 110 volts, alternating and 
direct current, has been brought out by 
the Sangamo Electric Company of 
Springfield, Ill., intended for handling 
a light or power cireuit. Remote con- 
trol is effected by manually operated 
sontact, dial or thermostatic control, and 
the operations both of opening and 
closing the switch are electrically con- 
trolled. Among the uses of the switch 
are controlling the operation of a small 
refrigerating set using a 2-hp. motor or 
one of smaller rating. In this case the 
thermostat contacts are completely pro- 
tected from burning since both the open- 
W064 


ing and closing of circuits are per- 
formed within the automatic switch and 
not in the thermostat. The switch can 
be used with time-control systems for 
electric signs. A watchman outside the 
building can turn window lights on or 
off with a small key-operated remote- 
control switch in connection with the 
automatic switch; and where small 
motors are operated from a distant 
point, manually or by meter, clock or 
thermostat control, this automatic 
switch can be used. 

The automatic switch consists essen- 
tially of a main closing solenoid de- 
signed to give a very positive closing 
of the circuit as the plunger is lifted. 
Contact is made by laminated phosphor- 
bronze brushes engaging the top of a 
copper disk carried on the solenoid 
plunger. Auxiliary arcing points are 
mounted on the two brushes to protect 





MAY BE USED FOR REFRIGERATING SETS, 
SIGNS AND THE LIKE 


the phosphor-bronze laminations. Both 
of the brushes give a strong wiping ac- 
tion, and at the same time a ratchet 
device, which operates whenever the 
switch closes, turns the contact disk 
slightly so that a new surface of the 
disk is presented to the brushes. 

The switch is furnished in a substan- 
tial iron case with cast-iron cover, 
which is provided with a felt gasket, 
making the switch dustproof. A Kberal 
design of all contacts of coils has been 
employed. 


Electrically Controlled Syn- 
chronized Clock System 


Operating on commercial lighting 
circuits with either alternating or di- 
rect current, the synchronized clock 
system developed by the International 
Time Recording Company of 50 Broad 
Street, New York City, is said to per- 
mit perfect timekeeping even if the 
current is interrupted, as it often is 


in the average factory which shuts 
down on Sundays. All use of pri- 
mary or storage batteries is eliminated 
by this system. 

The entire outfit for a plant consists 
of a master clock of the weight-driven, 
self-winding type; a distribution or 
controlling cabinet, through which the 
current supply wires enter and in 
which the controlling relays are placed, 
and the secondary or recorder clocks. 
These latter are of the heavy type 
necessarily used to drive recording ap- 
paratus, are self-winding and are syn- 
chronized in a way which is said to 
permit a very wide range of correction. 


Telephone Interference-Factor 
Meter 


Based on the relation between volt- 
age wave shape and interfering effect 
in telephone circuits, when power and 
telephone lines parallel each other, a 
unit called the telephone interference 
factor has been recently laid down by 
a committee of the American Institute 
of Electrical Engineers. 

In order to make use of this factor 
apparatus has been developed by the 
committee and is being marketed by 
the Leeds & Northrup Company, 4901 
Stenton Avenue, Philadelphia, on which 
the ratio of current through one branch 
of network to the voltage applied at its 
terminals gives a measure of the tele- 
phone interference factor. 

The measuring instrument of the ap- 
paratus consists of a vacuum thermo- 
couple connected to a direct-current 
milliammeter. When there are a num- 





MEASURES INTERFERENCE FACTOR DEFINED 
BY A. I. E. E. 


ber of harmonics in the voltage wave 
applied to the apparatus, this instru- 
ment gives a reading proportional to 
the square root of the sum of the 
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squares of the effects of the individual 
weighted harmonics. The network of 
this device, including auxiliaries, con- 
sists of the following parts: three con- 
densers, four inductance coils, two re- 
sistors, one multiplier composed of a 
six-position dial switch and ten re- 
sistors, one vacuum thermocouple, one 
double-pole, double-throw switch, one 
voltmeter contact key and one fuse. 


Battery Charger for Average- 
Size Garages 


Capable of charging from one to six- 
teen 6-volt storage batteries or their 
equivalent in 12-volt or 24-volt bat- 
teries at one time, a battery-charging 
set of 1 kw. rating has been brought 
out by the Hobart Brothers Company 
of Troy, Ohio. A special feature is 
the HB universal automatic voltage 
control, which permits the charging of 
6, 12 or 24-volt batteries at once. 

It operates on two-phase or three- 
phase energy, but not on single-phase. 
There are two separate independent 
charging panels, each eapable of carry- 
ing as many as eight 6-volt batteries. 
Each panel is complete, having its own 
ammeter, fuses, cut-outs, rheostat, etc., 
and with resistance for balancing the 
line and varying the charging rate. 


Spherical Radiant Heater with 
Screw-Base Heating Element 


Designed to operate at an extremely 
high temperature, spherical-type ra- 
diant heater No. 99, rated at 600 watts, 
has been brought out by the Simplex 
Electric Heating Company, 85 Sidney 
Street, Cambridge, Mass. A coil-spring 
heating element is employed and is so 
placed as to project its heat rays with 
the greatest concentration. It is se- 
curely mounted on a porcelain form and 
may be easily unscrewed from the ra- 





COIL-SPRING HEATING ELEMENT CAN BE 
UNSCREWED FROM RADIATOR 


diator just as a lamp bulb is removed 
from a socket. The reflector disk is 
of solid copper and is suitably pro- 
tected. 
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Combined Electric Steam 
Table, Broiler, etc. 


An electrically heated steam table, 
broiler, plate warmer, griddle and carv- 
ing table have been combined in a unit 
just developed by the Duparquet, Huot 
& Moneuse Company of 108 West 
Twenty-second Street, New York City, 
for service in diet kitchens of hospitals 
The fixture measures 52 in. (132 cm.) 
long and 20 in. (50 cm.) wide. The 
copper-tinned steam table, which is 36 
in. (91 cm.) long, contains a meat dish 
and four 13-gal. (6-l.) white china 
vegetable jars, all fitted with tinned 
covers. Frying, toasting and other 
culinary operations may be performed 
on the griddle top, the dimensions of 
which are 20 in. (50 cm.) by 16 in. 
(40 cm.). The broiling and toasting 
area of the fixture is 12 in. (30 cm.) 
by 15 in. (38 em.). The plate-warmer 
body is constructed of polished iron 
with nickel-plated trimmings and has 
two perforated shelves and_ sliding 
doors on the front. The warmer and 





STEAM TABLE AND PLATE WARMER HAVE 
INDIVIDUAL THREE-HEAT SWITCHES 


carving table are controlled individually 
by three-heat switches mounted on the 
front of the warmer with indicating 
pilot lights. The switch controlling the 
broiler or toaster is mounted under- 
neath it and is arranged to supply two 
heats. 

The steam table has an energy con- 
sumption of 2000 watts, the plate 
warmer one of 1500 watts, and the 
broiler one of 3000 watts. The total 
connected load of the fixture is 64 kw. 
Its approximate weight is 350 lb. (159 
kg.). 


Electric Water Heater for Port- 
able and Stationary Use 


No extra wiring is required to in- 
stall the “Little Wonder” electric water 
heater, manufactured by the Feldman 
Manufacturing Company, Times Build- 
ing, New York City, for use in homes, 
doctors’ and dentists’ offices, soda foun- 
tains, barber shops and so forth. It 
can be attached to the ordinary cold- 
water pipe by making the electrical 
connection and screwing the heater on 
the pipe. In addition to the stationary 
use of the heater, it may be made port- 
able by connecting a rubber hose from 
the faucet to the heater and screwing 
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the plug into any lighting socket. A 
by-pass is provided in the heater so 
that ordinary cold water is obtained 
by turning its handle in the reverse 





TURNING HANDLE TO LEFT GIVES HOT 
WATER, AND TO RIGHT COLD WATER 


direction to that used when hot water 
is desired. 

The faucet of the heater is con- 
nected with the current supply switch, 
so that upon turning the faucet handle 
to the left the water supply and cur- 
rent supply are simultaneously turned 
on and the heated water is drawn off 
at the faucet. About 22 gal. (83 1.) 
per hour is the capacity of the heater, 
which is made for 110 volts, alternat- 
ing and direct current. The weight of 
the heater is 14 lb. (6 kg.), its height 
is 12 in. (30 cm.), its depth is 74 in. 
(19 cm.), and its width is 44% in. (11 
em.). Three legs are attached to the 
heater in portable use, but these are 
removed when the heater is fastened 
directly to the water pipe and when it 
is packed in a grip or bag for traveling. 


Safety Auxiliary Switch for 
Disconnecting Switches 


In installations where the operator 
does not have a clear view of the dis- 
connecting switches he must leave the 
switchboard to determine whether the 
“disconnects” in open or closed 


are 





INDICATES POSITION OF DISCONNECTING 
BLADES AT REMOTE POINT 


position before closing the oil switch. 
However, if the disconnects are equip- 
ped with an auxiliary switch operated 
by the main blade, colored pilot lamps 
can be installed on the switchboard and 
so connected that the disconnecting 
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switch position is indicated. Such an 
auxiliary mechanism, consisting of a 
plunger insulated switch placed as 
shown, and equipped with contacts for 
wiring to the pilot lamps, has been 
brought out by the Delta-Star Electric 
Company, 2433 Fulton Street, Chicago. 
In the illustration this disconnecting 
switch is shown in closed position, and 
therefore the corresponding lamp on 
the switchboard would be lighted. 


Self-Contained Automatic 
Iceless Refrigerator 


Operating on a principle similar to 
the so-called compression system used 
in large cold-storage plants, a house- 
hold-size, self-contained, automatically 
operated iceless refrigerator, known as 
the “Frigidaire,” is being marketed by 
the Frigidaire Corporation of Detroit, 
Mich., and 1760 Broadway, New York 
City. In addition to maintaining food 
at the proper temperature, this machine 
can also make 150 small ice cubes for 
table use and special purposes. 

A brine tank in the upper left-hand 
portion of the refrigerator is main- 
tained at a temperature of approxi- 
mately 15 deg. Fahr. (—9 deg. C.), 
and this promotes a rapid circulation 
and cooling of the air in the food com- 
partments. The tank absorbs heat 
from the air and in turn the expansion 
coils in the tank absorb the heat from 
the brine. Refrigeration is supplied 
by sulphur dioxide, which is readily 
liquefied at room temperature and at 
low pressure. The liquid sulphur di- 
oxide is evaporated in the expansion 
coils and is then sucked down by a 
pump into a condenser, where it is 
changed from a gaseous state into a 
liquid and the process repeated. In 
this way the brine is kept in constant 
circulation. The pump used is a two- 
cylinder piston type driven through a 
four-to-one spiral gear reduction by a 





Te 


AN AUTOMATIC CONTROLLER MAINTAINS 
A CONSTANT TEMPERATURE 


j-hp. electric motor whose bearings are 
automatically oiled from a large sup- 
ply in the gear case. 

The temperature of the cabinet is 
maintained constant by an automatic 
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controller which starts the motor when 
the air temperature rises above normal 
and stops it when the temperature goes 
below normal. Water is used instead 
of air for the condenser, thus keeping 
the working pressures low. 


Fixtures for Exposed Positions 


A canopy which serves as a universal 
fitting for either a medium or a mogul 
pase multiple socket and supports any 
one of six different groups of porcelain- 
enameled steel reflectors, in all sizes, to 
accommodate all multiple tungsten 
lamps from 25-watt to 1000-watt sizes, 
is a feature of the “1300” line of fix- 
tures developed by the Wheeler Re- 
flector Company, 156 Pearl Street, Bos- 
ton, for the lighting of railroad prop- 
erties and other exposed locations. 

The canopy or socket housing is of 
galvanized cast iron and has a copper 
screw ring rolled around a bead on the 
lower edge of the skirt to engage the 
enamel threaded collar of the reflectors. 
These canopies are obtainable in styles 
with cross-arms and #-in. (19-mm.) 
thread, without cross-arms and }-in. 
(13-mm.) thread, with insulated loop 





CANOPY TAKES SIX DIFFERENT STYLES 
OF REFLECTORS 


suspension, with cross-arms and _ sus- 
pension loop, a style with $-in. (19-mm.) 
side posts for lyre pole tops, and a 
style in porcelain-enameled steel for lo- 
cations less exposed to the weather than 
where the cast-iron styles are used. 

The reflectors for use with these cano- 
pies are made of porcelain-enameled 
steel and have a white reflecting sur- 
face and a green outside finish. They 
may be had in six styles with various 
light distributions and for different 
services. 





High-Voltage Detectors 


A simple arrangement of special in- 
candescent lamps connected in series 
with a carbon-tetrachloride fuse and 
carborundum resistance are the prin- 
cipal parts of the high-voltage detectors 
being manufactured by Schweitzer & 
Conrad, 4431 Ravenswood Avenue, Chi- 
cago. When the terminals of this de- 
vice are placed across the line or other 
apparatus to be tested, the glowing of 
the lamps indicates the presence of 
potential. The detector illustrated may 
be used for either overhead or under- 
ground work. It is supplied in three 
different sizes for operating at maxi- 
mum potentials of 7500 volts, 15,000 


\ 
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volts and 25,000 volts respectively. A 
switching arrangement is provided so 
that either one or two lamps may be 
used in the detector circuit, making it 
possible to obtain maximum indication 


GLOWING OF LAMPS INDICATES PRESENCE 
OF POTENTIAL 


of the lamp at full voltage or half 
voltage. The manufacturers claim that 
these devices add greatly to safety in 
testing high-voltage apparatus and 
lines. 


Vacuum Cleaner with Adjust- 
able Handle 


A belt-driven spiral brush, heavy 
cast aluminum handle bale, vcubber 
carrier wheels and a handle-aq;usting 
spring that facilitates opers .on on 
long-nap rugs are the features of the 
Model B “America” vacuum cleaner 
marketed by the Wise-McClung Man- 
ufacturing Company of New Philadel- 
phia, Ohio. Other features are a well- 
balanced aluminum fan and an efficient 
lubricating system. 


Electrically Driven Suction 
Clothes Washer 


The false bottom of the tub used in 
the electrically operated washing ma- 
chine being placed on the market by 
the Surf Manufacturing Company, 588 
Clinton Street, Milwaukee, Wis., is 
raised and lowered to create a suction 
motion and thereby force water through 
the clothes. This action of the false 
bottom is repeated seventy-two times 
per minute. Some of the advantages 


which the manufacturers claim for this 
that it is 


machine are of all-metal 





FALSE BOTTOM OF TUBS CREATES SUCTION 
AND FORCES WATER THROUGH CLOTHES 


construction and has cut gears running 
in an oil-tight case, direct drive with 
flexible motors, flexible couplings be- 
tween the motor and the driven shaft, 
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swinging wringer and a patented drive 
which imparts a smooth motion to the 
tub. The machine is made in only one 
size, the extreme width being 25 in. 
(63 cm.). It is finished with either a 
copper or a galvanized tub. 


Vacuum Cleaner with Rap id 
Revolving Brush 


The brush of the Federal electric 
vacuum-cleaner model “19,” recently 
developed by the Federal Sign System 
(Electric), Lake and _ Desplaines 
Streets, Chicago, makes four revolu- 
tions to one turn of the casters. It is 
said to remove all surface dirt thor- 
oughly, lift the matted nap of the car- 
pet and loosen the dirt lodged in the 
fabric, all without injuring the rug or 
carpet. The brush is of the tufted 
spiral type, placed inside the nozzle. 

The cleaner weighs 10 lb. (4.5 kg.) 
and is made of cast aluminum. The 
motor is of the universal type, is set 
vertically, is air-cooled and has a speed 
of 10,000 r.p.m. The fan is a one-piece 
aluminum casting 4 in. (10 cm.) in 
diameter, is directly connected to the 
motor shaft and has six 1-in. (2.5-cm.) 
blades. The nozzle has a mouth 12 in. 
(30 cm.) wide and 1 in. (2.5 cm.) 
across the opening. The air passage 
from floor to dust dag is short and 
direct, of large capacity, without angles 
or dust pockets. The bag.is double- 
lined and of closely woven texture. The 
neck extends upward, allowing passage 
of air, but preventing the dust from 
dropping back into the machine. By a 
quarter turn the bag is detached for 
emptying. The pistol-grip handle has 
a snap switch handily placed to the 
operator’s fingers. The cord is looped 
up on two hooks on the handle when 
not in use. 


Three-Way Connector for Con- 
dulet and Tap Joints 


A solderless, tapeless three-way con- 
nector for condulet connections and tap 
joints has been brought out by the 
Walger Connector Company and is 
being marketed by C. Jackson of 22 
College Street, Toronto, Canada. As 





UNASSEMBLED AND ASSEMBLED VIEWS 
OF CONNECTOR 


can be seen from the illustration, it 
consists of three pieces—the insulating 
cap and shell and the connector proper. 
The three wires are gripped to the 
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metal conducting plate by screws, thus 
doing away with the inconvenience of 
tape and solder. The upper part of 
the insulating shell is then fitted over 
two of the wires, part of the shell 
being cut away for this purpose. It 
is finally screwed to the cap, which is 
slipped over the third wire before that 
is attached to its screw. 


Gas-Filled Lamps for Farm- 
Lighting Plants 


With the increasing use of low volt- 
age farm-lighting plants, there is a 
demand not only for vacuum-type 
lamps but also for the gas-filled va- 
riety. Accordingly the Independent 
Lamp & Wire Company of 1737 Broad- 
way, New York City, has developed 
and standardized two gas-filled lamps 
for 32 volts, one being of 25 watts and 
the other of 15 watts, both made in the 
G183-size bulb. 

The filament of this bulb is made of 
a very fine wire and consists of two 
parts. These two parts are arranged 


A 





FILAMENT CONSISTS OF CLOSELY WOUND 
HELICAL COIL 


in a V-shape as shown in the »ccom- 
panying illustration. The lamps are 
marketed under the trade name of 
“Tungsol,” and the makers say that 
all parts are manufactured in one 
factory. 


Gasoline Electric Generating 
Sets 


Ease and inexpensiveness in opera- 
tion are the two claims made for the 
gasoline electric generating sets which 
the B. F. Sturtevant Company of Hyde 
Park, Boston, has placed on the market. 

The sets are intended to be used di- 
rectly on lighting and power circuits 
and not through a storage battery, al- 
though battery installations can be 
made if desired. Accurate governor 
control is said to insure a constant volt- 
age through wide variations of load. 
These sets can be used to supply light 
and power to homes, hotels, estates, 
amusement parks and electric signs and 
to supply arc lighting for small dis- 
tricts. Power, lighting and energy for 
wireless telegraphy may also be ob- 
tained through their use on shipboard. 

A gasoline engine directly connected 
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main part of these sets. The engine is 
to a direct-current generator forms the 
a four-stroke cycle, water-cooled, ver- 
tical type, with either four or six 
cylinders, depending on the unit’s size. 





ALSO FURNISHED WITHOUT FAN, RADI- 
ATOR, TANK OR SWITCHBOARD 


Both generator and engine are capable 
of operating successfully under an 
overload of 25 per cent, it is declared. 
The sets are built in three sizes, of 5, 
10 and 15-kw. capacity, capable of 
lighting 200, 400 or 600 20-cp. tungsten 
lamps. 

The accompanying illustration shows 
a self-contained unit developed for war 
purposes but now offered to the general 
trade. A generating set is mounted on 
a substantial iron base together with 
an automobile type radiator, a cooling 
fan, gasoline tank and _ switchboard. 
All the working parts are completely 
melosed in a sheet-metal case similar 
in design to an automobile engine hood. 


NOTES ON RECENT 


APPLIANCES 





Cream Separator 
An electrically driven cream sepa- 
rator is being made by the Rock Island 
Plow Company of Rock Island, Il. 


Automatic Coal Scale 
For continuously weighing coal in 
power plants the James A. Brady 
Foundry Company of Chicago has de- 
veloped the Reliance automatic scale. 


Chronometric Precision Tachometer 

The Central Scientific Company, 460 
East Ohio Street, Chicago, is marketing 
the Van Sickler-Elgin chronometric 
precision tachometer. 


Iceless Refrigerator 
Iceless refrigerators with electrically 
driven refrigeration systems using 
chloride of ethyl are being made for 
homes and stores by George Spalt & 
Sons, Inc., Albany, N. Y. 


Pole Hook and Rope Clamp 
For holding the lowering chain or 
rope of street-lighting fixtures which 
are suspended from poles or street 
spans, the Line Material Company, 
South Milwaukee, Wis., is manufactur- 
ing a pigtail pole hook and rope clamp. 
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Trade Notes 








Foreign Trade Opportunities 


Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and Do- 


mestic Commerce, Washington, by men- 
tioning the number. 
The mariager of a _ general business 


agency in Spain (No. 29,286) wishes to pur- 
chase electric sky signs. Correspondence 
may be in English. 


A manufacturer in Bohemia (No. 29,215) 
desires to purchase electric carriage lamps. 
Catalogs and price lists are requested. Cor- 
respondence may be in English. 


Various kinds of domestic electric light- 
ing plants are required by a man (No. 29,- 
255) from Colombia who will soon arrive in 
this country for the purchase of same. 


A man in Italy (No. 29,259) wishes to 
secure the representation of firms for the 
sale of electrical supplies and electrical 
machinery. Correspondence may be in Eng- 
lish. 5 


The proprietor of a firm in Norway (No. 
29,191) wishes to purchase and secure an 
agency for the sale of electrical apparatus 
and supplies. Payment to be made through 
a New York bank. 


The representative of a firm in France 
(No. 29,188) who is in this country for a 
short time desires to secure an agency from 
manufacturers for the sale in France and 
Morocco of electrical appliances. 


A firm in Norway (No. 29,278) wishes to 
purchase electrical apparatus and supplies, 
installation service, household appliances, 
wire and cable. Quotations should be given 
f.o.b. New York. Terms, cash against docu- 
ments at New York, or destination. 


Exclusive representation is desired by a 
company in India (No. 29,263) for the sale 
of electrical goods, motors, dynamos, elec- 
trical lighting sets, pumps and elevators. 
It is requested that triplicate sets of cata- 
logs, price lists and samples where neces- 
sary be forwarded. 


A man in India (No. 29,216) wishes to 
purchase high-class machinery for a laun- 
dry capable of handling about 3000 articles 
a day. It is desired that separate quota- 
tions be given for machinery necessary for 
generating and distributing electricity at 
the laundry. Terms, cash on delivery. 


The director of the equipment section of 
the naval aviation service of a European 
country (No. 29,258) desires to purchase 
electrically driven machine tools, for metal 
and wood, and to be used for hand drills, 
hand grinders, ete. This machinery is 
needed for the maintenance of the equip- 
ment of the service, and for the construc- 
tion of new equipment. Catalogs, prices, 
and general information should be for- 
warded. Correspondence may be in Eng- 
lish. 


An engineering firm in Italy (No. 29,205) 
wishes to purchase single-phase and three- 
phase motors, direct-current motors and 
dynamos, electric machinery for ships and 
mines, automatic safety signal devices, elec- 
trical measuring and recording instruments 
and bulbs for gas-filled lamps. An agency 
is also desired for the sale of “Argentana”’ 
wire or other materials for electrical re- 
sistance, special small plates for the con- 
struction of motors and transformers, cop- 
per wire, diameter 3 mm. to 8 mm., for 
electrical transmission lines, and copper 
braid, 6 m. to 10 mm. in diameter. It is 
stated that if advisable one of the mem- 
bers of the firm will visit this country in 


order to furnish additional information. 
Correspondence should be in Italian or 
French 





DAMAGE TO. FRENCH TELEPHONE 
LINES.—It has been reported that the 
enemy destroyed or rendered useless 1976 
miles of telephone and telegraph lines in 
the invaded regions. 


STRAITS SETTLEMENTS ELECTRIC- 
AL IMPORTS.—Imports of electrical ma- 
chinery into the Straits Settlements in 1916 
and 1917 from the United Kingdom de- 
creased from $162,000 to $139,000. There 
was an increase from Japan from $9,000 to 
$40.000 and an increase from the United 
States from $11,000 to $84,000. 
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PACIFIC COAST CREDIT MEN ELECT 
OFFICERS.—At the fourteenth annual 
meeting of the National Electrical Credit 
Association of the Pacific Coast, held on 
April 3, the following officers were elected: 
President, H. H. Sweifel, Electric Appliance 
Company, San Francisco; first vice-presi- 
dent, R. J. Holtermann, Holabird Elec- 
trical Company, San Francisco; second 
vice-president, J. J. O'Reilly, Western’ Elec- 
tric Company, Seattle; third vice-president, 
H. G. Chapman, Pacific States Electric 
Company, Los Angeles. 


RADIO DETECTOR LICENSE AGREE- 
MENT.—Announcement was made at the 
De Forest Laboratories at High Bridge, 
New York City, recently, that as a result 
of a license agreement with the. Morehead 
Laboratories at San Francisco, which are 
operating under the Fleming valve license 
issued by the Marconi company, the three- 
electrode vacuum-tube detector, otherwise 
known as the De Forest audion, which is 
used in radio apparatus for receiving, is 
once again on the market for amateurs 
after court litigation covering a period of 
two years. Following the injunction pro- 
ceedings brought both by the De Forest 
company and the Marconi company against 
each other, the manufacture and sale of the 
audion was held up and the Marconi com- 
pany was restrained because of conceded 
infringements on the three-electrode device. 


F. E. STOW HEADS WESTINGHOUSE 
AGENT-JOBBERS.—F. E. Stow, secretary- 
treasurer of the H. C. Roberts Electric 
Company of Philadelphia and Syracuse, has 
just been elected president of the Westing- 
house Agent-Jobbers’ Association at its an- 
nual convention at Del Monte, Cal., suc- 
ceeding J. C. Schmidtbauer, vice-president 
of the Julius Andrae & Sons Company, Mil- 
waukee, Wis., who has held the office for 
the past two years. Mr. Stow is a graduate 
of Sheffield Scientific School, Yale Univer- 
sity. For the past fifteen years he has been 
closely affiliated with the H. C. Roberts 
Company. Previous to his connection with 
this company he was a member of the Peck, 
Stow & Wilcox Company, dealer in hard- 
ware, of Southington, Conn. As a charter 
member, always active and thoroughly con- 
versant with affairs of the Agent-Jobbers’ 
Association, Mr. Stow is a most logical se- 
lection as head of this enterprising organi- 
zation. 





INCREASING MARKET FOR ELEC- 
TRICAL APPARATUS IN SCANDINAVIA. 
—In countries which produce much cheap 
electricity by means of water power other 
kinds of motor vehicles are being hard 
pressed by electric vehicles. The wear and 
tear on the engines of the latter is smaller, 
and they are easier to run and therefore 
more practical in crowded thoroughfares. 
The Berlingske Tidende reports that the 
Danish postal service has ordered thirty 
electric vehicles and the Norwegian gov- 
ernment has ordered fifty electric trucks for 
transportation of foodstuffs, ete. Electric 
vehicles are also being used very much 
lately for private purposes. As soon as 
shipping becomes again free there will be 
an almost unlimited demand from Norway 
and Sweden for hydraulic and electric ma- 
chinery. The lack of coal in all Scandi- 
navia will tend to promote the electrifica- 
tion of railroads and the general replace- 
ment of steam engines and oil motors by 
electric motors throughout industrial estab- 
lishments. Cables will probably be laid 
from Norway and Sweden to transmit elec- 
tric power to Denmark. (There is already 
a small transmission in existence from 
Sweden.) 





CAPT. J. A. M’INTOSH, who has been in 
the service overseas with the Tank Corps, 
has returned to his former position in the 
engineering department of the Ohio Brass 
Company. 


THE PEERLESS ELECTRIC COMPANY, 


Warren, Ohio, announces the appointment 
of L. L. Goding as sales manager, to take 


effect immediately. Mr. Goding has for- 
merly been connected with the Fairbanks- 
Morse Company, the Century and_ the 
Wagener sales organizations. 


THB ELECTRIC FURNACE CONSTRUC- 
TION COMPANY, Philadelphia, reports a 
repeat order from the Ford Motor Com- 
pany for a Greaves-Etchells electric fur- 
nace installation. The initial furnace was 
installed last year, and it is reported that 
it has given extremely good results. 


A. E. ARTHURS has been appointed as 
special representative in the Pittsburgh 
territory by the Bussmann Manufacturing 
Company of St. Louis. His many friends 
will be pleased to learn of his safe return 
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from duty with the American Air Service 
in France, where he was decorated with 
the Croix de Guerre. 


THE REICHMAN-CROSBY COMPANY. 
Memphis, Tenn., is the latest aadition to 
the Westinghouse Electric & Manufacturing 
Company’s agent-jobber family. The Reich- 
man-Crosby Company, organized in 1894, 
— in sawmill machinery and sup- 
plies. 


THE CHICAGO PNEUMATIC TOOL 
COMPANY announces the election of Allan 
E. Goodhue as managing director of its 
English subsidiary, the Consolidated Pneu- 
matic Tool Company, Ltd., with offices at 
170 Piccadilly, London. Mr. Goodhue will 
also be in charge of European sales for 
the Chicago Pneumatic Tool Company. Mr. 
Goodhue is to sail for England May 13. 


PAUL E. FOLLICK and Roy F. Trin ble, 
Bloomington, Ill, have formed a new elec- 
trical supply house, to be known as the 
Trimble & Follick Electric Company. Mr. 
Trimble has been head electrician for the 
Bloomington & Normal Railway & Lighting 
Company for the last six years. Mr. Fol- 
lick has just been discharged from the 
aviation service of the army, where he 
served for eighteen months as an electrician. 
The new firm’s offices will be at 320 South 
Main Street. It will make a specialty of 
farm lighting. 


THE VULCAN STORAGE BATTERY 
COMPANY, Brazil, Ind., announces the 
election of William Petschel as vice-presi- 
dent and general manager. Mr. Petschel. 
was formerly president and manager of the 
Atlas Electric Storage Battery Company, 
Greenville, Mich. The Vulean company 
will move into new quarters as soon as the 
government vacates, and it excepts to be 
ready to make deliveries about June 1, 1919. 
The new catalog showing improvements in 
storage batteries will be completed soon, it 
is announced. 


L. M. COCHRANE, who has been associ- 
ated with the Northern Electric Company, 
Ltd., in Calgary, Alberta, and Winnipeg 
Manitoba, for the last eight years, has re- 
signed his position of district sales man- 
ager of the Winnipeg district to enter into 
business for himself. Mr. Cochrane is open- 
ing a sales office in Winnipeg, which will be 
his headquarters, and he will represent 
manufacturers of electrical and automobile 
accessory products. He will cover the west- 
ern territory from Port Arthur and Fort 
William to the Pacific Coast, and will work 
with jobbers and distributers exclusively. 
Mr. Cochrane is visiting manufacturers in 
eastern Canada and the United States com- 
pleting arrangements in connection with his 
business and expects to open his office about 
June 15. 

THE ANDERSON 
COMPANY, Detroit, 


ELECTRIC CAR 
Mich., has had its 
manufacturing divided into three com- 
panies. The Anderson Electric Car Com- 
pany manufactures bodies for the Packard 
Company and the Detroit Electric Car 
Company. M. S. Towson is president and 
Gordon Fairgrieve is general manager. The 
Elwell Parker Company, Cleveland, Ohio, 
under the same officers, manufactures in- 
dustrial tricks under the direct manage- 
ment of M. S. Towson. The Detroit Electric 
Car Company manufactures electric pleas- 
ure cars. W. C. Anderson is president, G. 
M. Bacon vice-president and chief engineer, 
F. E. Rice treasurer and general manager, 
A. C. Downing vice-president and_ sales 
manager. The New York office is called the 
Detropolitan Detroit Electric Automobile 
Company. Sam Menefee is in charge as 
secretary-treasurer, but F. E. Price of the 
parent company is president. 


THE THOMPSON ELECTRIC COM- 
PANY, manufacturer of electric lighting 


equipment, Cleveland, Ohio, makes, through 
a form letter, the following announcement: 
“Believing fhat a large part of the present 
general disinclination to buy is due to un- 
certainty as to the future of prices, with a 
probable tendency in many lines toward 
lower prices, we are going to attempt to 
do our bit toward stabilizing the situation 
by making a rather sweeping reduction in 
our prices at this time. We also agree to 
protect you with respect to any further re- 
duction by refunding the difference petween 
prices paid and the reduced prices on all 
orders for thirty hangers or more from 
now until Sept. 1, 1919. That is to say, we 
assume the risk. of lower prices so that 
our customers may feel free to purchase 
now and be assured that they will get the 
benefit of the lowest prices prevailing dur- 
ing that period. Should there be no further 
reduction until Sept. 1, the chances are 
there will not be any during the rest of the 
year. We do not, however, guarantee that 
there may not be an advance in prices with- 
in the period mentioned.” 





May 17, 1919 


THE DESPATCH MANUFACTURING 
COMPANY, INC., Minneapolis, Minn., an- 
nounces that, owing to the constantly grow- 
ing demand for electric ovens and heating 
appliances, it has moved to larger quarters 
at 116 to 122 First Avenue, North, Minne- 
apolis, Minn., where an acre of floor space 
is utilized. 


R. SANFORD RILEY, president of the 
Sanford Riley Stoker Company, Worcester, 
Mass., and the Murphy Iron Works, has re- 
turned to his private interests after having 
completed the organization of a_perform- 
ance section of the Emergency Fleet Cor- 
poration. The performance section has 
charge of all trial trips and follows up the 
defects developed in service. 


THE BOOTH HALL COMPANY, designer 
and builder of electric furnaces, has moved 
its executive and sales offices to 1007 Hearst 
Building, 326 Madison Street, Chicago, from 
565 West Washington Boulevard, Chicago. 
The change, it is announced, was necessi- 
tated by new arrangements which will make 
for increased facilities for turning out 
standardized furnace equipment in larger 
volume. 


THE ST. PAUL ELECTRIC COMPANY, 
St. Paul, Minn., announces the appointment 
of M. R. White as manager of its reorgan- 
ized machinery department and in charge of 
engineering, service and sales work in con- 


nection with machinery and power ap- 
paratus. Mr. White has had ten years’ 
experience in installing central _ station 


plants, high-tension transmission lines and 
industrial machinery. 


THE CUTLER-HAMMER MANUFAC- 
TURING COMPANY, Milwaukee, Wis., an- 
nounces that H. S. Lyons, who for two 
years prior to his entry into the aviation 
branch of the service had charge of the 
sales of the companys push-button special- 
ties and wiring devices in the territory cov- 
ered by the Chicago office, has returned to 
the company. Mr. Lyons is now engaged 
on sales work in the magnetic. shift 
department. 


THE VAN DORN BELECTRIC TOOL 
COMPANY, Cleveland, Ohio, announces 
that the new Chicago office is at 527 South 
Dearborn Street. William Cottrell, sales 
manager at the Chicago branch, says that 
the phenomenal increase in business en- 
joyed by the company is the result of the 
insistent demand to-day for mechanical de- 
vices of proved efficiency and economy. He 
emphasizes the imperative need of the 
increased accommodations. 


THE PACKARD ELECTRIC COMPANY, 
Warren, Ohio, has opened a New York 
office at 141 West Thirty-sixth Street, 
Room 501, Herald Square Building, with 
Capt. J. E. Erickson as district manager. 
During the war Mr. Erickson was in Wash- 
ington in charge of the transformer divi- 
sion for the government. The Packard 
company expects to branch out in the 
East, having supplied a great many of the 
electrically furnished steel plants through- 
out that district. 


THE MITCHELL-RAND MANUFAC- 
TURING COMPANY, after extensive alter- 
ations to the building at 18 Vesey Street, 
New York City, has brought together its 
general offices, laboratory and warehouses 
under the one roof at this address. Founded 
over thirty years ago, the firm until quite 





recently dealt exclusively in Waxes, as- 
phaltum and compounds manufactured 
therefrom—sealing waxes, waterproofiing 


and roofing cements, ete.; later electrical 
insulating compounds were produced, and to 
these were added insulating paints, var- 
nishes, soldering paste, varnished tubing, 
manufactured mica, varnished materials 
and papers. As Eastern representative of 
the Hope Webbing Company the Mitchell- 
tand Company carries an extensive stock 
of tapes. 


THE CROWN ELECTRIC MANUFAC- 
TURING COMPANY, St. Charles, Ill., man- 
ufacturer of indoor lighting fixtures, is re- 
ported to the Department of Labor as hav- 
ing locked out its employees. According to 
the report sent to the department, the com- 
pany has required overtime work from 5 to 
9 o’clock three nights a week, but with pay 
at the usual rate. The employees presented 
demands for an eight-hour day, an increase 
in wages of 20 cents an hour, and time and 
one-half for overtime. The demands were 
ignored and the employees refused to con- 
tinue overtime work. The company there- 
upon declared discharged all who failed to 
return for overtime. The workers have been 
paid at the average rate of 40 cents per 
hour. One-half of the jobs in the factory 
are government contracts. Commissioner 
Oscar F. Nelson has been assigned to in- 
vestigate conditions at the plant and to at- 
tempt an adjustment of the controversy. 
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Trade Publications 


ELECTRIC IRON.—The Duo Point elec- 
tric iron made by the Central Flatiron 
Manufacturing Company of Johnson City, 
N. Y., is described in a leaflet of recent 
issuance. 


COMPRESSION COUPLINGS.—Imperial 
compression couplings for garages and au- 
tomobile dealers are covered in a circular 
from Asch & Company, 1779 Broadway, 
New York City. 


AUTOMOBILE SPECIALTIES.—Asch & 
Company, 16 West Sixty-Nrst Street, New 
York City, have issued a catalog of auto- 
mobile specialties, many of them being 
electric accessories. 


WASHING MACHINE. — The Remmert 
Manufacturing Company of St. Louis, Mo., 
has issued an illustrated booklet about its 
new “Locomotive” washer in which the 
washing tub reciprocates on a _ horizontal 
plane. 


IRONING MACHINES.—The American 
Ironing Machine Company, 166 North 
Michigan Avenue, Chicago, is circulating 
catalog No. 39, Section A, about the Sim- 
= electrically driven ironers for laun- 
ries. 


WASHING MACHINES. —The Victor 
Manufacturing Company of I.eavenworth, 
Kan., has printed a folder called “Taking 
the Rub Out of Washday” to set forth 
Ce, Reraatnaes of the Wonder electric 
washer. 


CONCRETE POSTS. — “Star” concrete 
posts for street-lighting service are illus- 
trated and briefly described in an attrac- 
tive booklet published by the Chicago Con- 
crete Post Company, 608 South Dearborn 
Street, Chicago. 


VACUUM CLEANERS.—‘Magic Clean- 
ing,’ a colored circular issued by the Fed- 
eral Sign System (Electric), Lake and 
Desplaines Streets, Chicago, for dealer dis- 
tribution, has for its subject the Federal 
vacuum cleaner. 


RANGES AND APPLIANCES.—‘“‘Cook 
the Electric Way” is the title of a booklet 
issued by the Rutenber Electric Company, 
Marion, Ind., to tell about its electric 
ranges, hot plates, table stoves, toasters, 
irons and radiators. 

SCREWDRIVERS. — Strong’s 
age” screwdrivers with 
and “Hyfield”’ 


“Hyvolt- 
insulated handles 
emery-wheel grinders are 
described in an illustrated booklet that 
the Hyfield Manufacturing Company, 21 
Walker Street, New York City, has issued. 


MOTOR STARTERS.—Fused-oil motor 
starters with attachments are completely 
described in bulletin No. 432, which is 
being circulated by the Condit Electrical 
Manufacturing Gompany of South Boston, 
Mass., to supersede advance sheet No. 432. 


BATTERY-CHARGING METER.—The 
Automatic Electrical Devices Company, 120 
Opera Place, Cincinnati, Ohio, has issued a 
small leafiet about its electric “Chargo- 
meter” for automatically determining rate 
of charge of batteries of industrial trucks, 
tractors, ete. 


GASOLINE-ELECTRIC GENERATING 
SETS.—B. F. Sturtevant Company, Hyde 
Park. Boston, is circulating a well-printed 
and illustrated booklet containing complete 
descriptive matter on its new _ gasoline- 
electric generating sets. The publication is 
known as catalog No. 255. 


LAUNDRY WASHING AND WRING- 
ING MACHINES.—The American Ironing 
Machine Company, 166 North Michigan 
Avenue, Chicago, is distributing bulletin 
No. 39-13, containing descriptive matter on 
the Simplex electrically operated clothes 
washers, extractors and wringers for 
laundry use. 


CONDENSER. —In a 
illustrated thirty-two-page booklet the 
Dubilier Condenser Company, 217 Center 
Street, New York City, gives a history of the 
Dubilier mica condenser, together with its 
uses. Other condensers for radio work are 
cataloged and a section of the publication 
deals with overhead-line protection. 


FURNACES.—Booklet 5-B, which has 
been prepared by the Electric Furnace 
Company of Alliance, Ohio, contains descrip- 
tive matter on Baily electric furnaces for 
melting non-ferrous metals. Typical in- 
stallations of these furnaces are shown as 
well as a special transformer and selective 
oil-break switches for furnace control 
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MOTORS.—Bulletins No. 215, 216, 217, 
219, 220, 221, 222 and 222%, issued by the 
Electric Specialty Company, Stamford, 


Conn., describe respectively type R direct- 
current motors, type D-5  direct-current 
motors, type B alternating-current bipolar 
motors and generators, type J direct-current 
motors, type H and K direct and alternat- 
ing-current interchangeable motors, motor- 
generator sets and back-gear drive for 
low speed. All these bulletins are illus- 
trated. 
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New Incorporations 
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THE SEYMOUR (TEX.) POWER & ICE 
COMPANY has been incorporated with a 
capital stock of $50,000 by George Burk- 
halter, C. B. Morris and others. 


THE OAK PARK (ILL.) ELECTRIC 
COMPANY has been incorporated with a 
capital stock of $5,000 by F. K. Holland, 
P. B. Holland and F. M. Stuart. 


THE ETHICAL X-RAY CORPORATION 
of New York, N. Y., has been incorporated 
by M. Spencer, A. H. Barnett and J. A. 
ore. 55 Liberty Street, New York, 


+ 


THH DAILIE ELECTRIC COMPANY of 
Springfield, Ohio, has been incorporated 
with a capital stock of $10,000 by W. F. 
Dailie, F. C. Reed, Walter F. Ross and 
others. 


THE ROVERTAFT ELECTRIC APPLI- 
ANCE COMPANY of Binghamton has been 
chartered with a capital stock of $25,000 
by A. B.. Rover, J. O. Taft and L. C. 
Rhodes. 


THE STAR ELECTRIC COMPANY of 
Johnson: City, Tenn., has been incorporated 
with a capital stock of $5,000 by S. W. 
Carter, G. C. Sanders, W. F. Kipling and 
George W. Keys. 


THE ACME LAMP WORKS, INC., has 
been incorporated with a capital stock of 
$1,000 by Nathan Schwartzer, A. Berren- 
berg and I. C. Mondshain, 424 Hopkinson 
Avenue, Brooklyn, N. Y. The company 
proposes to manufacture lamps and electric 
and gas fixtures. 


THE ARROW FLEXIBLE CONDUIT 
COMPANY of New York, N. Y., has been 
incorporated by H. Ginsberg, A. Rappaport 
and M. Janiger, 2346 Eighty-fifth Street, 
Brooklyn,. The company is capitalized at 
$6,000 and proposes to manufacture flexible 
conduit box cable. 


THE ABERCROMBIE-BOCK ELEC- 
TRIC COMPANY of Bridgeport, Co.im., has 
been chartered with a capital stock of $10,- 
000 to manufacture electrical specialties 
The incorporators are Francis J. and Harry 
C. Abercrombie of Bridgeport and Fred W. - 
Bock of Hartford, Conn. 


HULBERT MOTORS, INC., 
N. Y., has been incorporated with a capi- 
tal stock of $225,000 by F. X. Carmody, 
M. J. Moon and G. A. McLaughlin, 680 West 
End Avenue, New York City. The com- 
pany proposes to manufacture auto vehi- 
cles, electric and other motors. 


THE SOLSVILLE ELECTRIC LIGHT & 
POWER COMPANY of Utica, N. Y., has 
been incorporated with a capital stock of 
$10,000 to generate and distribute electricity 
for lamps, heaters, motors, ete. The incor- 
porators are Louis F. Joerissen, Mary A. 
Ownes and Lillian J. Horrigan of Utica. 


THE HOLGATE (OHIO) LIGHT & 
POWER COMPANY has been incorporated 
witli a capital stock of $20,000 by W. P. 
Wallace, E. T. Howell and John F. Dea- 
trick of Defiance and Thomas R. Wicken- 
den of Toledo. The company has taken 
over the municipal electric light plant. 


THE CAROLINA ELECTRIC & MA- 
CHINERY COMPANY of Greenwood, S. C., 
has been incorporated with a capital stock 
of $25,000 to deal in electrical apparatus 
and machinery. The officers are: E. S. 
Moorer, president and manager; J. B. Wal- 
ton, vice-president, and E. O. Bass, secre- 
tary and treasurer. 


THE SOUTHERN ELECTRO STEEL 
COMPANY, Scott Building, Lynchburg, Va., 
has- been incorporated with a capital stock 
of $200,000 to establish a steel foundry in 
Lynchburg. The officers are: Joseph N. M. 
Keyzer, president and designing engineer ; 
A. P. Montague, vice-president, and W. W. 
Ruble, secretary and treasurer. 
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New England States 


SPRINGFIELD, VT.—Contract has been 
awarded by the Colonial Power & Light 
Company to McDonald & Joslyn of Boston, 


Mass., for the construction of a new sub- 
station and office building on Clinton 
Street. The plans also provide for the 


erection of an outdoor substation and the 
installation of considerable new equipment. 

SOMERVILLE, MASS.—The installation 
of an ornamental lighting system in Somer- 
ville is under consideration. 

SPRINGFIELD, MASS.—Arrangements 
have been completed by the United States 
government for the erection of an addition 
to the engine plant at the Arsenal Hill 
shops and for alterations and improvements 
to the existing works, to cost about $25,000. 
The A. E. Stephens Company, 318 Main 
Street, Springfield, is contractor. 

WESTFIELD, MASS.—The Crane Paper 
Company has made arrangements with the 
municipal electric light department to se- 
cure energy to operate its plant on Mill 
Street from the town. The company will 
retain its present plant for use in emergen- 
cies. 

NEW HAVEN, CONN.—Plans _ have 
practically been completed by Brown & Von 
Beren for the erection of a new office 
building on Temple Street, just south of 
Chapel Street, for * estate of Edward 
Malley, and a lare ghting and heating 
plant in the rear. . — cost of the building 
is estimated at $150,000 and that of the 
power plant at $50,000. 


Middle Atlantic States 


ALBANY, N. Y.—Bids will be received 
by Lewis Nixon, superintendent ‘of public 
works, Capitol, Albany, until June 3 for 
furnishing, testing and delivering electric 
capstans and trolley hoists at various 
barge canal terminals, under terminal con- 
tract No. 113; also for furnishing, testing 
and delivering battery-charging motor- 
generator sets with switchboard panels for 
barge canal terminals in New York City, 
under terminal contract No. 117. Plans 
may be seen and specifications, engineer’s 
estimate of quantities, proposal blanks, etc., 
may be obtained at the office of the super- 
intendent of ‘sublic works at Albany, at 
the office of the assistant superintendent 
of public works for the Middle Division 
at Syracuse, at the office of the assistant 
superintendent of public works for the 
Western Division at Rochester, and aft the 
eanal office, Spaulding’s Exchange, Buffalo, 
Ns Es 


AMSTERDAM, N. Y.—The Adirondack 
Electric Corporation of Glens Falls is plan- 
ning to erect an electric transmission line 
from Amsterdam to Little Falls, to cost 
about $45,000. 


ANTWERP, N. Y.—Plans have been pre- 
pared by the Antwerp Light & Power Com- 
nanv for a water-power development on 
Indian River, to consist of a reinforced 
dam, flume and power house, electric trans- 
mission line and the installation of generat- 


ing units. Joseph A. Baumert is president 
and manager. 

NEW YORK, N. Y.—Plans have been 
completed by the New York Telephone 
Company, 15 Dey Street, for the erection 
of a new telephone exchange building at 
167th Street and Grand View Place, to 
eost about $391,000. McKenzie, Voorhees & 
Melin, 112 Broadway, New York, are ar- 
chitects. 

WARD’S ISLAND, N. Y.—Bids will be 


received by the State Hospital Commis- 
sion, Capitol, Albany, until May 20 for 
furnishing laundry machinery and motors 


for the Manhattan State Hospital, Ward’s 
Island. Drawings and specifications may 
be consulted at the above institution, at the 
New York office of the Department of 
Architecture, Room 1715 Tribune Building, 
and at the Department of Architecture, Al- 


bany. L. F. Pilcher, Capitol, Albany, is 
state architect. 
WATERTOWN, N. Y.—Bids, it is re- 


ported, are being taken by James F. Brow- 
nell, 19 Strickland Block, Carthage, N. Y., 
for the construction of a power plant, 


dam and canal on the Black River, in 
Watertown, for the Northern New York 


Utilities, Inc., to cost about $250,000. 
WATERVLEIT, N. Y.—Announcement 


has been made by the Ordnance Depart- 
ment, Washington, D. C., that, plans are 
under way for extensions and improve- 


ments at the Arsenal at Watervliet. The 
plans, it is understood, include the acquire- 
ment of about 35 additional acres of land 
and the erection of a number of large 
additions, sections of which will be de- 
voted to the manufacture of 14-in. guns. 
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Construction 


News of Projects, Plans, Bids and Con- 
tracts. Notes on Work Under Way 





The cost of the proposed work is estimated 
at about $10,000,000. Colonel Mettler is 
engineer in charge. 

NEWARK, N. J.—Preliminary plans are 
being prepared by the Independent Lamp 


& Wire Company for the construction of 
a large plant on Runyon Street, between 
Hillside and Belmont Avenue. Nathan 


Hofheimer is president. 


ALLENTOWN, PA.—The ordinance cre- 
ating a division of lighting in the Water 
Department and authorizing the installa- 
tion of a municipal electric light plant 
has been adopted by the City Council. The 
committee is also authorized to buy or 
condemn the street-lighting system of the 
Lehigh Valley Power & Light Company. 

EPHRATA, PA.—Plans have been pre- 
pared for the erection of a one-story power 
house, 39 ft. by 43 ft., in connection with 
the new factory of the Harry Eby Shoe 
Company. W. ; . Dyer, Land Title 
Building, Philadelphia, is architect. 

HARRISBURG, PA.—The Public Service 
Commission has granted the following com- 
panies permission to issue securities for 
proposed extensions and_improvements as 
follows: The Bradford (Pa.) Electric Light 
& Power Company, $400,000 in bonds; the 
Citizens’ Electric Company of Williamsport, 
$250,000 in bonds; the Penn Central Power 
& Transmission Company, $119,000 in bonds, 
and the Penn Central Light & Power Com- 
pany, $119,900 in bonds, both of Altoona; 
Erie (Pa.) Lighting Company, $1,850,000, 
and the Beaver Valley Traction Company of 
New Brighton, $100,000. 


MEADVILLE, PA.—Bids will be _ re- 
ceived at the office of Fred C. Kiebort, city 
clerk, Meadville, until May 27 for building 
approximately 2 miles of sanitary sewers 
and also for construction of sewage pump- 
ing station and equipment, including two 12- 
hp. motors, two air compressors, one air 
tank and one 200-gal. ejector. Separate 
bids to be submitted on sewers and station. 
Plans and specifications may be obtained 
from the city engineer of Meadville upon 
deposit of 


PHILADELPHIA, PA.—Two ordinances 
providing for an appropriation of $35,000 
for the installation of additional electric 
lamps in various sections of the city have 
been introduced by the finance committee of 
the Council. Of this amount it is proposed 
to use $25,000 for the installation of elec- 
tric lamps in the main streets bounded by 
Seventh, Thirteenth and Johnson Streets 
and Oregon Avenue, where the government 
has erected 600 houses, and $10,000 for ad- 
ditional lamps in the outlying sections dur- 
ing the last half of the year. 


PITTSBURGH, PA.—Bids 


will be re- 
ceived at the office of the supervising 
architeet, Treasury Department, Washing- 


ton, D. C., until June 2 for the installation 
complete of a hoistway and electric dumb- 
waiter in the United States post office and 
court house at Pittsburgh. 


WILKES - BARRE, PA. — Preliminary 
plans are being prepared for the erection 
of a new boiler house at the bakery of the 
Achesin Bread Company at 554 South Main 
Street. Frank H. McCafferty is manager. 


CHURCH HILL, MD.—A franchise has 
been granted to Harry D. Massey to install 


and operate an electric light plant in 
Church Hill. 
HAGERSTOWN, MD.—The_ Crossnickle 


mill property has been acquired by the city 
for about $25,000, and, it is understood, 
will be remodeled into a subsidiary electric 
power plant and operated in connection 
with the present plant. A large dam for 
power purposes will also be built. 


HILLSDALE, MD. — The Baltimore 
County Water & Electric Company, 100 West 
Fayette Street, has awarded contract for the 
erection of a booster station on Forest Ave- 
nue to the Price Construction Company, 
Maryland Trust Company, Baltimore. Wehr 
& Walden, 100 West Fayette Street, are 
architects. 


CHARLESTON, W. VA.—Bids will be 
received at the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., until 
May 19, for furnishing, under Specification 
3670, cranes for armor plates and forgings 
at Charleston, W. Va. The cost is esti- 
mated at $1,805,000. <A deposit of $10 will 
be required for plans. 





VOL. 73, No. 20 


CHARLESTON, W. VA.—Bids will be 
received by the State Board of Control, 
adressed to J. S. Lakin, member of State 
Board of Control, Charleston, until May 22 
for construction of sewage-treatment works 
for the Weston State Hospital, Weston, W. 
Va. The proposed work will include the con- 
struction of a sewage pumping station 
equipped with two electric motors, two 
centrifugal pumps and automatic control 


equipment; aiso sewage sedimentation 
tank, sprinkling filter, sludge bed and 
chlorinating plant. Charles E. Collins, 


Drexel Building, Philadelphia, Pa., is con- 
sulting engineer. 


FAIRMONT, W. VA.—The Monongahela 
Valley Traction Company of Fairmont has 
been granted permission by the United 
States Engineer Department to erect a new 
high-tension transmission line over the 
Monongahela River near Hoult. 


HAMPTON ROADS, VA.—Bids will be 
received at the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., until 
May 26, under Specification 3872, for in- 
stalling motor-generator sets and switch- 
board at at the local submarine base, to 
cost about $60,000. A deposit of $10 will 
be required on plans and specifications. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the supervising 
architect, Treasury Department, Washing- 
ton, C., until May 29 for bronze and 
cast-iron lamp standards, lamp brackets 
and lanterns for federal buildings under 
the control of the Treasury Department. 


WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C,. for furnishing at the various navy 
yards and naval stations supplies as fol- 
lows: Until May 27, Washington, D. C., 
Schedule 3956—for miscellaneous electrical 
railroad material and miscellaneous round 
hard-drawn copper trolley wire; Schedule 
3962—46,000 ‘“‘Siemens-Martin” galvanized 
strands. Bids will also be received in the 
near future as follows: Brooklyn and Mare 
Island, Schedule 3963—Thirty 6-in. water- 
tight bells, four direct-current, 120-volt 
dynamotors; spares. Brooklyn, N. vs 
Schedule 3979—3500 ft. armored lighting 
cable, miscellaneous lighting and power 
wire; Schedule 3963-——miscellaneous tele- 
phone equipment, one pneumercator system 
for drainage tank system, miscellaneous 
telephone switchboards. Mare Island, Cal., 
Schedule 3963—-one pneumercator system 
for drainage tank system, miscellaneous 
revolution-indic.tor shaft system and 
spares, miscellaneous’ ship’s’ service tele- 
phone system. Puget Sound, Wash., Sched- 
ule 3966—four electric ship hoists; spares. 
East and West, Schedule 3969—miscellan- 
eous steel sockets for Morse taper shank. 
Applications for proposals should designate 
the schedule desired by number. 





North Central States 


DETROIT, MICH.—Application has been 
made to Dearborn Township by Henry Ford 
of Detroit for a blanket franchise to op- 
erate a traction line in that town. The 
proposed line will be about 4 miles long. 

DETROIT, MICH.—Plans are being pre- 
pared by C. W. Brandt, architect, Kresge 
Building, for a building, 80 ft. by 100 ft., 
and power plant for the C. B. Bohn 
Foundry Company, Hart Avenue, to cost 
about $25,000. 


DETROIT, MICH.—Bids will be received 
by the Lighthouse Superintendent, 341 Post 
Office Building, Detroit, until May 23 for 
furnishing one directly connected, elec- 
trically operated air compressor for Fort 
Gratiot light station. 


LAPEER, MICH.—The city of Lapeer is 
contemplating the installation of an orna- 
mental lighting system on the paved streets. 
For further information address the Lapeer 
Gas-Electric Company. C. W. Smith is 
secretary and treasurer. 


CINCINNATI, OHIO.—Plans are being 
prepared for the erection of a new plant 
for the Rapid Electrotype Company on 
MeMicken Avenue for the manufacture of 
electrotypes. The plans provide for equip- 
ment of power plant. 


CLEVELAND, OHIO— The 
Lamp Association, Nela Park, is planning 
to erect a new plant, to cost about g250,000 

KENT, OHIO.—Bids, it is reported, will 
soon be asked by the Mason Cotton Fabrics 
Company for the construction of a mill. 
to cost with equipment about $700,000 
Lockwood, Greene & Company, 60 Federal! 


National 


Street, Boston, Mass., are architects and 
engineers. 
MASSILLON, OHIO—Bonds to the 


amount of $12,000 have been authorized for 
the installation of an underground police 


and fire-alarm system. 
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PLYMOUTH, OHIO.—Contract has been 
placed by the Fate-Root-Heath Company 
for extensions to its plant with the Ferguson 
Company of Cleveland. The work will in- 
clude the erection of a foundry, warehouse, 
addition to power plant and an office build- 
ing, which with equipment will cost about 
$200,000. 


WHITING, IND.—Bids will be received 
by the Board of Public Works, City Hall, 
Whiting until June 2 for water filtration 
plant and centrifugal pumping equipment. 
Contract No. 1 includes construction of 
mechanical water filtration plant of the 
esravity type with a rated capacity of 
4,000,000 gal. per twenty-four hours, in- 
cluding an aérating basin, coagulating basin, 
filters, filtered water reservoir, head house, 
piping connections with city mains, erect- 
ing motor-driven centrifugal pumps under 
Contract No. 2 and all appurtenances. 
Contract No. 2 includes the furnishing of 
motor-driven centrifugal pumping equip- 
ment and appurtenances. Pearse & 
Greeley, 39 Adams Street, Chicago, Ill, are 
engineers. 


CUDAHY, WIS.—The Cudahy Brothers 
Company is planning to enlarge its power 
house and install a 600-hp. generating unit 
and two 400-hp. boilers. Michael F. Cud- 
ahy is president and general manager. 


JOHNSON CREEK, WIS.—Bids will be 
received by the Village Board until May 
20 for a motor-driven pump of 500 gal. to 
700 gal. capacity for the municipal water- 
works. 

RACINE, WIS.—The Webster Electric 
Company is planning to erect an addition 
to its plant, most of which will be used 
for power-plant and boiler-house purposes. 
The company maunfactures ignition de- 
vices for automobiles, trucks and tractors. 
Walter Brown is superintendent. 

TWO RIVERS, WIS.— Bids, it is re- 
ported, will soon _be taken by the board 
of education of Two Rivers for the con- 
struction of three units of the Two Rivers 
High School, including one 48 ft. by 70 i 
two stories, for manual training. John_D. 


Chubb, 109 North Dearborn Street, Chi- 
cago, is architect. 
WEST ALLIS, WIS.—The _ Gerlinger 


Electric Steel Foundry Company of West 
Allis has purchased the property of the 
Radcliffe Manufacturing Company, adjoin- 
ing its foundries, consisting of two large 
buildings, one of which will be con- 
verted into a machine shop, laboratory, 
pattern shop and flask shop, and the other 
will be used as a private garage and serv- 
ice shop. Walter Gerlinger is secretary. 

ELDORADO SPRINGS, MO.—Plans are 
being considered by the Park Board for the 
installation of ornamental lamps in Spring 


Park. Large cement posts, 7 ft. high, 
carrying single electric lamps are to be 
used. 

ST. LOUIS, MO.—The Columbia Taxi- 


cab Company is contemplating the erection 
of a garage and repair plant for its own 
use, to cost about $100,000. 


GREGORY, S. D.—The proposal to install 
a municipal electric light plant in Gregory 
will be submitted to the voters. 


VERMILION, S. D.—At an election held 
recently the proposal to issue $60,000 for 
the construction of a new electric light 
plant and firemen‘s building was carried. 


BEATRICE, NEB.—The Beatrice (Neb.) 
Power Company, recently incorporated with 
a capital stock of $300,000, is building a 
hydroelectric plant at Barnestown, 20 miles 
south of Beatrice. The proposed plant, it is 
understood, will supply electricity in Blue 
Springs, Wymore and other towns. 


OHIOWA, NEB.—The installation of an 
electric light plant and waterworks system 
in Ohiowa is under consideration. 


YORK, NEB.—Bids will be received by 
the board of directors of the Lutheran 
Hospital Association, York, until May 27, 
for erection of an addition to the present 
hospital building and power house, and 
alterations and repairs to same. W. F. 
Gernandt, Omaha, is architect. 


TOPEKA, KAN.—The State Legislature 
has appropriated $120,000 for improve- 
ments to the State House, work on which 
will begin in the near future. Of this 
amount $50,000 will be used for a new 
heating plant and $10,000 for new lighting 
fixtures. An expenditure of $1,500,000 on 
new buildings and improvements is con- 
templated by the state during the next two 
years. Plans are now being prepared for 
six new structures, to cost $56,000, at the 
Hutchinson State Fair Grounds, also for 
new barracks at Fort Dodge, to cost $85,- 
000 and an addition to the engineering 
building at the State Agricultural College, 
to cost about $190,000. R. L. Gamble is 
state architect. 
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Southern States 


ATLANTA, GA.—At an election, held 
recently the proposal to issue $1,000,000 in 
bonds for municipal improvement was de- 
feated. Of this amount $300,000 was to 
have been used for a municipal electric 
light plant. 


COCHRAN, GA.—The City Council is 
considering issuing bonds for improvements 
to the municipal electric light plant. 


MOULTRIE, GA.—The Council is con- 
sidering calling an election to submit the 
proposal to issue $150,000 in bonds for 
extensions to the municipal electric light 
plant. 


UNADILLA, GA.—The installation of a 
municipal electric light plant in Unadilla 
is under consideration. 


CORDOVA, ALA.—The construction of a 
large cotton mill, to cost about $1,500,000, 
is under consideration by the Indianhead 
Mills. Lockwood, Greene & Company, 
Healy Building, Atlanta, Ga., are engineers. 


BARTOW, FLA.—The Morris Fertilizer 
Company is contemplating hydraulic min- 
ing operation at Bartow, including the in- 
stallation of a 2000-kw. electric generating 
unit, pumping station and distribution sys- 
tem. The Scofield Engineering Company, 
Commercial Building, Philadelphia, Pa., is 
consulting engineer. 


DAYTONA, FLA.—The Daytona Public 
Service Company is contemplating improve- 
ments to its plant, including the installa- 
tion of two 300-lb. Stirling high-pressure, 
water-tube boilers and the erection of a 
brick smokestack, 152 ft. high, 8 ft. in dia- 


meter, to replace the present three metal 
stacks. The cost is estimated at about 
$30,000. 

COTTER, ARK.—Plans are being con- 


sidered by the Dixie Power Company for 
the construction of a hydroelectric power 
plant on White River to develop 60,000 hp. 


HEBER SPRINGS, ARK.—The proposed 
hydroelectric development on Little Red 
River near Heber Springs by the Arkansas 
Hydro-Electric Development Company will 
include the construction of three dams, each 
50 ft. high, to include 67 miles of Little 
Red River with a fall of 170 ft. The com- 
pany is preparing to make tests for the 
first dam site. The cost of the initial dam 
and equipment is estimated at $500,000. 
The pro osed dam will be 400 ft. long and 
40 ft. high, costing $192,000, and will gen- 


erx:te 2000 kw. without auxiliary: with 
later storage dam at Higden it will de- 
velop 19,000 kw. The total cost is esti- 


mated at $5,000,000. Dickinson & Watkins 
of Little Rock are engineers. 


NEW ORLEANS, LA.—The Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C., is considering the installation 
of electrical and mechanical equipment at 
the local power plant (Specification 3882). 


BLANCHARD. OKLA.—Bonds tto the 
amount of $15,000 have been voted for the 
installation of a municipal electric light 


plant, and $45,000 for construction of 
waterworks system. 


CHEROKEI!*. OKLA.—Plans are under 
consideration by J. E. Busch, P. O. Box 
416, and others to establish an electric 
plant in Cherokee to furnish electricity for 
lamps and motors for the farming district. 


HOMINY, OKLA. — Arrangements have 
been made for the installation of an orna- 


— lighting system in the business dis- 
trict. 


GALVESTON, TEX.—Bids will be re- 
ceived at the Bureau of Yards and Docks. 
Navy Department, Washington, D. C.. until 
June 2, under Specification 3864, for de- 
veloping a naval air station in Galveston. 
The cost is estimated at about $750,000. A 
deposit of $100 will be required for plans 
and specifications. 





Pacific and Mountain States 


BREWSTER, WASH.—wWork, it is un- 
derstood, will soon begin on the construc- 


tion of a large dam and power plant on 
the Similkameen River, a short distance 
from its present power plant. The new 


dam will be about 200 ft. high and will 
develop about 5000 hp. The main office 
of the company is at 521 First Avenue, 
Spokane. Eugene Enloe is president. 


SEATTLE, WASH.—Appropriations for 
extensions and improvements in the mu- 
nicipal lighting system, aggregating $36,- 
709, have been approved by the finance 
committee of the City Council. The ime- 


provements include the erection of a 15,000- 
volt transmission line to the university and 
co cost $15,132; 


Eastlake districts, trans- 
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fomers for two outdoor substations for 
the university and Eastlake districts, $2,- 


750; a 15,000-volt line to the south water 
front and industrial district, $9,765; a 
15,000-volt tie line frora the Lake Union 
steam plant to Valley and Westlake, $2,585, 
and various short extensions of primaries 
and buses with small transformers to serve 
new consumers and to remedy poor service, 
$6,477. 


ROSEBURG, ORE.—The City Council is 
considering the establishment of a munic- 
ipal electric light plant in Roseburg. 

COALINGA, CAL.—The City Council is 
reported to be considering the purchase of 
the local electric light plant, to be owned 
and operated by the municipality. 


SAN FRANCISCO, CAL.—The State Rail- 
road Commission has granted the Great 
Western Power Company permission to is- 
sue $6,000,000 in bonds and $1,500,000 in 
capital stock to finance the proposed hydro- 
electric development of the Great Western 
Power Company and the City Electric Com- 
pany, both of which will be taken over by 
the Great Western Power Company of Cali- 
fornia. Work, it is understood, will start 
on the construction of a hydroelectric plant 
on the North Fork of the Feather River, 
within 6 miles of Belden, which with trans- 
mission system calls for an expenditure of 
about $6,000,000. The proposed plant will 
have a generating capacity of 40,000 kw. 


WOODLAND, CAL.—The Yolo Water & 
Power Company, recently reorganized, is 
contemplating an additional water supply 
from Indian Valley. It is proposed to im- 
pound the waters of Little Indian Valley 
by the construction of a dam to be dis- 
tributed by the company for irrigation pur- 
poses in Yolo County. Arthur C. Huston 
is president of the company. 


MESA, ARIZ.—The Water Users’ Asso- 
ciation is remodeling the hydraulic portion 
of the Chandler electric generating plant, 
14 miles northwest of Mesa, for the pur- 
pose of adding another power generating 
bw to the electric system of the associa- 
on. 


PHOENIX, ARIZ—The Arizona Power 
Company of Prescott is planning to erect a 
4000-volt electric transmission line from 
its power station near Highball to Phoenix, 
a distance of 70 miles, to provide auxiliary 
power to the Pacific Gas & Electric Com- 
pany at Phoenix. Other important exten- 
sions to its transmission system, it is 
reported, are under consideration by the 
Arizona Power Company. 


LANDER, WYO.-——Bids, it is understood, 
have been asked for the construction of 
a hydroelectric power plant on the Big 
Popo Agie River in the canyon, to cost 
about $100,000. Energy generated at the 
proposed plant will be purchased and dis- 
tributed _ by the Lander Electric Light & 
Power Company. 














Canada 


WINNIPEG, MAN.—Tenders will be re- 
ceived by J. Schofield, architect, Room 459. 
Union Station, Winnipeg, until May 26, for 
the construction of an addition to power 
house for the Canadian National Railways. 





LONDON, ONT.—Tenders, it is under- 
stood, will soon be asked by B. Jones, 
representative of the Republican Motor 


Truck Company, 76 Church Street, Toronto, 





for the construction of a factory, to cost 
about $500,000. 
QUEBEC, QUE.—Plans are being pre- 


pared by the Montreal Tramways Company 
for double-tracking 10 miles on Lawrence 
St. to Gouvain Boulevard and through the 
village of Bordeaux to Park Avenue. J. E. 
Hutcheson is general manager. 


Miscellaneous 


PANAMA.—Bids will be received at the 
office of the general purchasing officer, the 
Panama Canal, Washington, D. C., until 
May 23 for an incinerator plant, overhead 
crane, wagon platform scale, iron or steel 
sheets, vanadium steel springs, brass, cop- 
per, monel metal, copper and brass tubing. 
zine, blueprinting machine, exhaust-type 


blower, are lamps and_ globes, motor- 
generator sets, electric fans, insulators, 
watt-hour meters, receptacles, sockets, 


switches, steel and copper wire and cable, 
steel and iron rope, upright boilers, anchor 
lights, etc. Blanks and information relat- 
ing to this circular (1276) may be obtained 
at the above office or the offices of the 
assistant purchasing agents, 24 State 
Street, New York City; 606 Common Street, 
New Orleans, La., and Fort Mason, San 
Francisco, Cal. 
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LAMP SocKetT; Oscar Kupfer- 
App. filed May 


1,301,457. 
man, Brooklyn, N. Y. 


1, 1918. Pull chain. 

1,301,465. SAareTy INCLOSED Fuse; William 
D. Ligon, Montclair, N. J. App. filed 
June 21, 1915. Terminals attached with- 
in casing. 

1,301,471. ENGINE Stop; George H. Mc- 


Featers, Johnstown, Pa. 
25, 1908. 


1,301,473. REFLECTOR FOR USE IN WIRE- 
LESS TELEGRAPHY AND TELEPHONY; Gug- 
lielmo Marconi and Charles S. Franklin, 
London, Eng. App. filed Feb. 26, 1919. 


1,301,478. STARTER FOR INTERNAL-COMBUS- 
TION ENGINES; Albert H. Midgley, Acton 
Vale, Eng. App. filed Feb. 20, 1915. 

1,301,493. THEFT ALARM FOR AUTOMOBILES ; 


William H. Niemeyer, Los Angeles, Cal. 
App. filed June 25, 1917. 


App. filed Sept. 





1,302,415—Toggle Socket. 


1,301,499. ELectric WINDING MECHANISM 
FOR CLOCKS AND THE LIKE; Eugene Pons, 
— N. Y. App. filed July 25, 


1,301,524. MAGNETO-ELECTRIC MACHINE; 
Bertram J. Turner, New Southgate, Lon- 
den, Eng. App. filed Aug. 25, 1917. 


1,301,525. Rapio TRANSMISSION; Hendrik 
Johannes van der Bijl, New York, N. Y. 
App. filed Aug. 30, 1915. 


1,301,546. ELectric FITTING; Julius O. His 
and Edward J. Knauff, Chicago, Ill. App. 
filed Aug. 29, 1917. Connecting plug. 


1,301,581. RECTIFIER; William B. Lucas, 
Oak Park, Hl. App. filed July 31, 1916. 
Inductive regulating means controls volt- 
age. 


1,301,584. COMBINED AUTOMATIC AND MANe- 
UAL TELEPHONE SYSTEM; Talbot G. Mar- 
a Chicago, Tl. App. filed Nov. 14, 


1,301,585. SHrp’s Loc; Charles P. Maxson, 
West Mystic, Conn. App. filed April 3, 
1918. Repeats readings at the navigat- 


ing officer’s station. 


1,301,595. MAGNETO - ELECTRIC PocKET 
LAMP; Mare A. Pattay and Eugene 
Jaquemot, Geneva, Switzerland. App. filed 
Nov. 2, 1918. Mechanism is contained 
within a casing composed of two side 
sheets. 


7,301,622. System or ELECTRICAL REGULA- 
TION; William A. Turbayne, Niagara 
Falls, New York. App. filed Sept. 26, 
1912. For use on cars having excessive 
load. 

1,301,632. SPEED CONTROL OF INDUCTION 
Motors; Ernst F. W. Alexanderson, 


Schenectady, N. Y. App. filed March 17, 
1917. Rotary converter electrically in- 
terposed between the induction-motor 
secondary and a direct-current dynamo 
electric machine. 


1,301,636. HiIGH-VOLTAGE-CURRENT TRANS- 
FORMER; Lyman Arnold, Lynn, Mass. 
App. filed Oct. 28, 1916. Consists of an 
insulating tube, a support, a winding 
threaded through tube, and supports for 
the exterior loop. 


1,301,640. SyYsTEM FOR THE TRANSFORMA- 
TION OF ELECTRICAL ENERGY; David 
Basch, Schenectady, N. App. filed 


April 2, 1917. Means for automatically 
varying the excitation of the field of the 
synchronous motor. 


1,201,644. 
Oliver E. 
App. filed Sept. 


DirRecTIvE SENDING SYSTEM ; 
Buckley, East Orange, N. J. 
13, 1915. 
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1,301,647. TCLEPHONE SysteM; Wilson L. 
Campbell and Talbot G. Martin, Chicago, 
Ill. App. filed April 23, 1907. Com- 
mutator machine is concatenated with 
the secondary winding of the induction 
motor. 


1,301,735. AIR-BLAST TRANSFORMER; Edwin 
R. Pearson, Pittsfield, Mass. App. filed 


Aug. 27, 1915. Complete and thorough 
cooling of the parts. 

1,301,739. SPEED CONTROL OF INDUCTION 
Motors; David C. Prince, Springfield, 


Ill. App. filed March 17, 1917. By means 
of rotary converters. 


1,301,763. PowrrR TRANSMISSION ON RAIL 
AND ROAD TRAINS AND THE LIKE; John 
G. P. Thomas, Kensington, London, Eng. 
App. filed Dec. 12, 1916. 7 


1,301,780. STorAGE Batrery; John I 
Lotsch, Brooklyn, N. Y. App. filed Aug. 
14, 1918. Has reserve tank of distilled 
water and specific gravity can be vis- 
ually determined. 


(Issued April 29, 

1,301,827. Test CONNECTOR: 

Flye, Glen Ridge, N. J. 
2, 1917. 


1,301,832. DEVICE FoR CARRYING OUT CHEM- 
ICAL PROCESSES BY ELECTROLYSIS; Viktor 


1919) 


William L. 
App. filed Oct. 


yerber, Baden, Switzerland. App. filed 
Jan. 14, 1919. 
1,301,844. DYNAMO-ELECTRIC MACHINE; 


Rudolf E. Hellmund, Pittsburgh, and 


Ralph E. Farris, Swissvale, Pa. App. 
filed Feb. 8, 1916. System of ventilation. 
1,301,845. DYNAMO-ELECTRIC MACHINE: 


Rudolf E. Hellrnund, Pittsburgh, Pa. App. 
filed Feb. 4, 1916. Maintained at uniform 
temperature. 


1,301,848. INDICATOR FOR CARTRIDGE FUSES: 
Slaughter W. Huff, Brooklyn, N. Y. App. 
= Aug. 21, 1914. Miniature gun indi- 
cator. 


1,301,887. Suppiry oF ELECTRICAL ENERGY 
TO FURNACES OR OTHER APPLIANCES; Wil- 
liam Travis, Sheffield, England. App. 
filed Feb. 13, 1919. Supply phases have 
balanced loads. 


1,301,922. VARIABLE-SPEED Motor: Charles 
Endorf, Jr., Chicago, Ill. App. filed April 
22, 1915. One brush adjustable. 


1,301,932. Etectric FuRNACE: Henry A. 
Greaves and Harry Etchells, Sheffield, 
England. App. filed Feb. 18, 1919. Means 
of varying the transformer connections. 


1,301,966. CONTROLLER FOR MoTorR-DRIVEN 
MACHINES; Charles W. Parkhurst, Johns- 
town, and Francis J. Burd, Wilkinsburg, 


Pa. App. filed Feb. 8, 1917. Saw ma- 
chines. 

1,301,986. CIPHER-PRINTING MECHANISM; 
Ferdinand J. Tillman, St. Louis, Mo. 
App. filed Aug. 13, 1917. Automatic. 

1,301,991. MAXIMUM-TIME RELAY; Albert 
Aichele, Baden, Switzerland. App. filed 


Nov. 17, 1915. 
load current. 


1,301,995. ELecrric WATER HEATER; Guy 
Arthur, Ritzville, Wash. App. filed Nov. 
4, 1916. Used externally on the tank. 


1,302,013. INSULATING MATERIAL FOR ELEC- 
TRICAL CONDUCTORS; William E. Cook, 
read York, N. Y. App. filed April 24, 


1,302,035. ReLAY Device; Arthur J. Hall, 
Wilkinsburg, Pa. App. filed June 13, 
1917. Torque-motor type. 


1,302,040. DYNAMO-ELECTRIC MACHINE; 
Rudolf E. Hellmund, Pittsburgh, Pa. App. 
filed March 23, 1914. Obviates vibration 
of the core teeth. 


1,302,041. ConTroL System; Rudolf E. 
Hellmund, Swissvale, Pa. App. filed Sept. 


Operates on feeble over- 
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25, 1914. 
chines. 


1,302,057. OuTLeT Box; Julian G. Knight, 
New York, N. Y. App. filed Feb. 26, 
1914. Top wall serves as anchor for the 
fixture support. 


1,302,068. System or ContTrROL; Hurd T. 
Morris, Wilkinsburg, Pa. App. filed Dec. 
29, 1915. Voltage supplied to the induc- 
ing field windings varied with current. 


1,302,089. SwitcH; Benjamin K. Read, De- 
troit, Mich. App. filed June 26, 1916. 
— frictionally transmits novement of 
plate. 


1,302,129. SENDER FOR HERTZIAN WAVES 
UTILIZING POLYPHASE GENERATORS; Vic- 
tor Bouchardon, Paris, France. App. 
filed July 27, 1914. Has as many circuits 
of discharge as there are phases. 


Prevents “flash-over” in ma- 


1,302,137. ELectric TERMINAL Box; Irvin 

. Cook, Cleveland, Ohio. App. filed 
Dec. 27, 1917. Weatherproof housing. 

1,302,158. INSULATOR; John R. Harris, 


Chartiers Township, Allegheny County, 
Pa. App. filed July 11, 1917. Insulator 
mounted on nail. 


1,302,229. LIGHTNING ARRESTER; Edmund 
O. Schweitzer and Nicholas J. Conrad, 
Chicago, Ill. App. filed Oct. 18, 1917. 
Multi-gap arrester having individual 
blow-out means for each gap. 


1,302,230. MAGNETIC RIVET HEATER AND 
Spot WELDER; Thomas J. Shea, Port- 
land, Ore. App. filed Sept. 24, 1918. 
Magnetic holding-on frame. 


1,802,284. ELECTROMAGNETIC DEVICE; C. 

Beall, Swissvale, Pa. App. filed Feb. 

2, 1916. Operable by alternating cur- 

rent but immune to operation by direct 
current, 


‘302,296. DIRECTION INDICATOR FOR MOTOR 
VEHICLES; Levi M. Bowman, Tulsa, 
Okla. App. filed April 20, 1917. 


1,302,304. Dry CELL; Charles F. Bur zess, 
Madison, Wis. App. filed March 16, 1916. 
Zinc electrode with a tin bottom. 


1,302,309. CoMBINED WATER HEATER AND 
DRIPPER;: Herbert W. Christian, Detroit, 
Mich. App. filed Aug. 19, 1918. Eagily 
regulated. 


1,302,386. ELECTRODE For ELrEctTRIC ARC 
WELDING; Emile  Languepin, Paris, 
France. App. filed Nov. 13, 1917. Elec- 
trode sheathed. 


1,302,391.  HiGH-FREQUENCY_ APPARATUS; 
Antonio Longoria, Cleveland, Ohio. App. 
filed June 2, 1916. Even and effective 
discharge. 


1,302,400. Motor Starter; Giovanni Mas- 
earini and Angelo Contardi, Milan, Italy. 
App. filed Jan. 3, 1914. Iron sulphide re- 
sistance, 


1,302,401. 


TELEGRAPH KEY; James J. Ma- 
son, Cisco, Cal. 


App. filed May 23, 1917. 





1,302,488—Electric Are Light 


1,302,418. METHOD oF ELECTRIC WELDING? 
Thomas E. Murray, Jr., Brooklyn, N. Y. 
App. filed Feb. 12, 1919. 
together. 


1,302,415. TOGGLE SOCKET; 
Newton, Bridgeport, 
March 12, 1918. 
pole type. 


1,302,424. ELECTROMAGNETIC TUBE-TESTING 
DEvicE; Alonzo Paquin, Montreal, Que- 
bec, Canada. App. filed Aug. 29, 1918. 
For locating the presence of projecting 
edges, lumps or other imperfections. 


Presses plates 


William J. 
Conn. App. filed 
Double-break single- 


1,302,440. METHOD OF ELECTRIC WELDING; 
Robert Sarazin, Carriéres sur Seine, 
France. App. filed Jan. 2, 1919. Con- 


centrates lines of electric force. 


1,302,471. THREE-CONDUCTOR PLUG; Morten 
B. Richter, Copenhagen, Denmark. App. 


filed Oct. 16, 1915. Telephone contact 
plug. 

1,302,488. Evectric Arc LIGHT; Elmer A. 
Sperry, Brooklyn, N. Y. App. filed Nov. 
11, 1914. Automatically fed rotating 
electrode. 


Spray 


\ 
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